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NO. o000 TROLLEY WIRE. 

It has generally been the custom in American practice to use No. 
oo B. & S. gauge trolley wire in electric railway construction, but of 
late the size has been increased on some interurban roads to No. 000 
and ina few cases to No. oooo. This change has been brought about 
principally for the reason that a better contact may thus be obtained 
between the trolley wheel and wire, a solution necessitated by the use 
of the larger motors with which the heavier interurban cars are 
equipped. 
gained by adopting a No. oooo wire, and the question naturally 


There are, however, several other advantages to be 


arises whl this change has not been brought about on a more 
extensive scale in ordinary street railway construction. Among the 
several reasons favoring the use of No. 0000 wire may be mentioned 
that it is stronger than the ordinary trolley wire and is not as liable to 
break, due to pitting produced by the arcing near the ears and 
switches, It is also more easily grasped by a mechanical clip and 
in fact such aclip could be designed so as to hold a No. oooo trolley 
wire far better than a soldered ear. The better contact rendered 
between the trolley wheel and wire is not an unimportant point. 
Moreover, the installation of the heavier wire reduces the amount of 
insulated copper, and on short roads having a light service the insu- 
lated feeders could be done away with altogether. Of course, 
many cases will arise where its installation will be unwise, but there 
is no doybt that its judicious use in most equipments could not fail 
to be both more economical and render more efficient service than 


the present practice. 


RECTIFIERS FOR ARC LIGHTING. 

An examination of the various details of arc-lighting systems 
shows that important improvements have been made in the efficiency 
of the machines and in the methods of regulation, and that the lamps 
themselves have undergone radical changes within the last few 
years. The size of dynamos has gradually advanced until now 125- 
lighters are not uncommon. ‘These improvements have, however, 
failed to show themselves in the arc-lighting systems as in other 
branches of applied electrics. When the number of arc lamps is 
comparatively small, and their load therefore constitutes but a small 
proportion of the total station load, it becomes necessary in alter- 
nating-current stations where it is desirable to operate arc lights to 
combine this with that of the incandescent lighting load. Under 
any conditions itis preferable both on account of efficiency and ease 
Thus 


has arisen a demand for an improvement in alternating-current arc 


of operation to have but one system in use in a single station. 


lighting and an ability to combine an arc, incandescent and motor 
load on the same generator. It is generally acknowledged that 
alternating-current arcs have not an efficiency as high as those 
operated on direct-current systems, and for this reason the compara- 
tive advantages to be derived by the use of rectifiers in connection with 
alternating-current supply for incandescent lighting have been agi- 
tated toa greater or less extent during the past three years. In a paper 
read before the Northern Society of Electrical Engineers, Mr. John 
Hesketh enumerates several possible methods by which this may be 
carried out, among which are included the use of an alternating-current 
arc with a separate transformer for each lamp; three arcs in series 
on a 110-volt network, or a separate transformer for three arcs, and 
a number of arcs supplied by one transformer with or without the 
use of rectifiers. In the United States rectifiers have obtained but 
a limited application and in fact are still in an experimental stage. 


Aside from a consideration ot first cost and maintenance, the ques- 
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tion naturally arises whether an attempt to attain the increased 
luminous efficiency in the direct-current arc is warranted 
by the losses incurred in transformers and __ rectifiers. 


a synchronous motor upon which is 
Electrical energy is supplied 
from a constant-current transformer, the type described by Mr. Hes- 


The rectifier is simply 
mounted the rectifying commutator. 


keth having two primary and four secondary coils, the latter being 
movable and placed on either side of the primary coils, so that a 
variable current supplied at constant potential is transformed to a 
constant current with varying voltage, the transformed constant 
current being led to the rectifier. Mr. Hesketh considers that the 
part played by the apparent efficiency is almost as important in 
the use of rectifiers as is the real efficiency. This would doubt- 
less be so if the rectifiers and transformers were running under- 
loaded a large portion of tbe time, but in the case of street 
lighting, where the load is practically constant, the power factor be- 
low full load becomes an unimportant item. The apparent efficiency, 
however, in the Blackpool, England, station is reputed to be about 
go per cent., while the true efficiency is 95 per cent., both being con- 
sidered from one tenth to full load. A total commercial efficiency of 
80 per cent. is claimed possible as against about 50 per cent. found 
for the Brush series direct-current system employing a 55-light 
dynamo. Arcs supplied by rectifiers are, it is claimed, equal in 
illumination to the direct-current arcs. The commutators on the 
rectifiers are said also to last as long as on most other types of arc- 
lighting machines, and in fact, Mr. Hesketh claims that the cost of 
maintenance is much less than with any of the other several systems 
employed in the Blackpool station. Other advantages are also 
claimed for rectifiers, such as the possibility of performing electro- 
These facts, 


although discussed some few years ago, have as yet not taken very 


lytic work and the charging of storage batteries. 


permanent root in American practice, and it becomes therefore 

doubtful if the use of rectifiers will be considered favorably by 

American engineers. 

THE BELL TELEPHONE AND WESTERN UNION TELEGRAPH 
COMPANIES. 

There is periodically circulated a report to the effect that a combi- 
nation of some kind has been effected between the Bell Telephone 
These 
stories, which have up to the present time been apparently without 


Company and the Western Union Telegraph Company. 


foundation, differ from each other in the details and methods by 
which the combination of the two interestsis to be brought about. 
The latest rumor of this nature obtained circulation last Saturday, 
It was to the effect that the 
Western Union Telegraph Company had absorbed the Bell Tele- 


the story originating in Boston. 


phone Company and the interested public was of course naturally 
excited, notwithstanding the evanescent and unsubstantial character 
of previous reports of like nature. As usual those whoare in a posi- 
tion to know the truth or falsity of such statements were at once 
besieged for the purpose of obtaining a confirmation or denial. 
In New York City the Western Union officials expressed sur- 
prise at the report and emphatically denied that there was 
The best 


effect, 


in Boston 
prevails that 
of the 


information obtainable 
the 
continue after 


any truth in it. 
the 
friendly relations will 


is to same while opinion 
the expiration 
which 
the 


it may be premature 


present agreement. There are certain facts, however, 


will sooner or later exert a powerful influence on 


main question involved, and although 
to say at this time what may be done in the future, there is in all 
probability some change impending in the relations of these two great 
concerns, Frequently rumors of an indefinite character concerning 
large moneyed corporations are started for the sole purpose of in- 
fluencing the stock market, but the persistency of the reports under 
consideration and their color of probability gives them more than 


passing interest, Let us consider for a moment the existing rela- 
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The Western Union and Bell 
Telephone Companies are cow operating under an agreement made 


tions between the two companies. 


in November, 1879, to comtinue for 17 years, tae practical effect of 
which is that the latter pays to the former annually a commission of 
20 per cent. royalty on telephone rentals based upon patents owned 
by the Western Union, which patents are indispensable to the Bell 
Company. This commission last year amounted to a little more 
than $600,000. The Western Union in consideration of this sum 
Part of the 
agreement, called the Orme contract, including West Virginia south 
of the B. & O. Railway, Virginia, North Carolina, South Carolina, 
Florida and Alabama, expired Aug. 26, 1896, the remainder of the 
It is stated that the 
Western Union Company has been constantly chafing under this 


abstains from engaging in the telephone business. 


contract expiring in November of this year. 


agreement, one reason given being that the building of the long- 
distance telephone lines took away much of its business, and it is 
still 
between the 


fresh in mind that peace was patched up last year 
by the 


increased concession by the Bell Company. When the existing 


two concerns payment of a largely 
contract expires the situation will certainly present some interesting 
features, unless a grand pow-wow 1s held in the mean time and 
another era of peace established. The question that naturally 
presents itself is whether either company in the event ot a failure to 
come to an understanding would engage in the business of the other 
and thus precipitate an industrial war. The advantages in favor of 
the Telephone Company seem manifest. This company has wires 
through and between the principal towns and cities in much of the 
territory east of the Mississippi River, and is rapidly extending its 
system. It has therefore the advantage of being able to combine 
a telegraph with its telephone system. With the Western Union 
the aspect of the situation is quite different. In order to engage in 
telephone business it would have to establish local telephone ex- 
This would 
The Western Union 


lines, even its best copper lines, were not built for telephone work, 


changes in order to compete with its powerful rival. 
require the outlay of an enormous capital. 


and therefore are to a great extent unsuited for telephone purposes. 


Hence, to establish a long-distance telephone system would 


obviously require a large outlay of capital, an investment, under the 
circumstances, which the Western Union is not warranted in mak- 


ing. The probabilities are therefore strongly in favor of an 


arrangement of some sort being made as against open hostilities. 


The Geneva Electrical Congress. .- 


The International Congress of Electricians was opened in the 
Aula of the Geneva University, on Tuesday, Aug. 4. The hon- 
orary committee consisted of M. Turrettini, president; M. Mascart, 
Prof. Ferraris, Prof, Rousseau, Mr. Charles Bradley, Herr von Hef- 
ner—Alteneck, M. Dery, M. Hilliaret, Herr Gisbert Kapp, and Herr 
E. Hartmann. Prof. A. Palaz presided over a committee consist- 
ing of MM. Hospitalier, Ernest Gérard, Herr Gorges, Prof. Men- 
garini, MM. J. Blondin, A. Boissonnas, R. Chavannes, and C. E. 
Guye. There were about 200 persons present. 

The congress was opened by M. Turrettini. Papers were read by 
Dr. Weitlishbach, on ‘‘ Telephonic Disturbances caused by Electric 
Traction;” by M. Hospitalier on ‘* Magnetic Units;’ and by M. 
André Blondel on ‘‘ Photometric Units.” 

Among the subjects discussed was the question of transmission of 
power over long distances, and it furnished a theme for an interest- 
ing debate, in which M. Thury, of Geneva, took a prominent part. 

During the deliberations of the congress, which lasted several 
days, visits were made to the exhibition and to different electrical 
works in the vicinity, and receptions were given by the resident 
members of the congress. 


Vibrating Atoms in the [lolecule. 


In a recent address Prof. Silvanus Thompson, of London, states 
that X-rays apparently touch the atoms within the molecule and set 
it into vibrations. 








AUGUST 29, 1896. 


Proceedings of the Society for the Promotion of Engineering 
Education. 


BY WM. H. HALE. 


The Society for the Promotion of Engineering Education held a 
very successful meeting at Buffalo, Aug. 20, 21 and 22. All the 
papers on the programme were read except Mr. Hibbard’s, and there 
was considerable discussion on most of them. 

The address of President Mansfield Merriman was on ‘‘ Past 
and Present Tendencies in Engineering Education.” The present 
status of engineering education in the United States he regards as 
the result of a rapid evolution which has occurred in consequence of 
changes of opinion as to the aims and methods of education in gen- 
eral ; which changes of opinion, with the resultant practice, may be 
called tendencies. 

‘Thirty years ago public opinion looked with distrust upon tech- 
nical education. Its scientific basis and utilitarian aims were re- 
garded as on a far lower plain than classical education, the pur- 
pose of which was to discipline and polish the mind. 

The formation of this society in 1893, its remarkable growth and 
profitable discussions show that technical education constitutes one 
of the most important mental and material lines of progress of the 
nineteenth century. 

Scientific education differed from classical in two important re- 
spects: First, the principles of science were regarded as principles of 
truth, the study of which was ennobling because it attempted to 
solve the mystery of the universe; secondly, the importance of recog- 
nizing the laws of the forces of nature in order to advance the pros- 
perity and happiness of man was understood. The tendency to in- 
dustrial and technical experimentation which the latter consideration 
induced led to the development of the scientific school into the en- 
gineering college. 

He spoke of manual training as of too little value to occupy atten- 
tion in an engineering college, and deprecated excessive specializa- 
tion, and made a passing commendation of hard work in the college. 

The length of the course is now generally four years; with 
increased requirements for admission, and especially by utiliz- 
ing the long Summer vacation, this may perhaps be advantageously 
reduced to three years. 

The tendency to shorten the collegiate year was disapproved of. 
Increased attention to mathematics, especially applied mathematics, 
was recommended. Mechanics was considered next in importance. 
The latter is complicated by the use of two systems of units, the 
physicist generally using the pound or kilogram as the unit of mass, 
and the poundal or dyne as that of force, while the engineer employs 
the pound weight as the unit of force, so that calculations of the 
physicist must be translated into units of the engineer before they 
can be understood. 

The marvelous development of electrical theory and practice has 
tendcd to make that the most important department of physics, 
leading to undue neglect of other branches. 

Increased attention to English, French and German 
recommended and the formation of engineering clubs was mentioned 
as one of the most important features of the age. : 

None of the papers read bore specifically on electrical topics. 

At the first session on Thursday the president's address was 
followed by the report of the Committee on Uniformity of Symbols 
to Be Arranged in Text-Books, which was presented by J. Gilbraith 
in the absence of the chairman, I. O. Baker. The obvious import- 
ance and convenience of some uniform system was dwelt upon. The 
papers by Thomas Gray, F. P. Spalding and F. O. Marvin followed, 
as announced in the programme published in Tue ELrecrricaL 
Wor _p of Aug. 15. 

In the afternoon most of the delegates accepted the invitation to 
make a tour of the harbor <n a tug boat. 

On Thursday evening the papers previously announced were 
presented by Robert Fletcher and H. S. Jacoby. President T. M. 
Drown’s paper on ‘* The Study of Modern Languages” was read in 
his absence by Prof. Tyler, and elicited the fact that considerable 
diversity of opinion existed as to the advisability of taking time from 
the study of purely technical matters to devote it tolinguistics. The 
desirability of a reading knowledge of modern languages sufficient 
to enable an engineer to keep abreast of current literature being con- 
ceded, several of the members preferred that the elements of these 
languages should be mastered by a student before entering an 
engineering college. 

Mr. Peabody’s paper was read in his absence by Secretary Allen. 


was 
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Mr. Wadsworth, in his paper on ‘‘ The Elective System in Engineer- 
ing Colleges,” described the workings of that system in the Michi- 
gan School of Mines, where the fullest latitude is given to students 
with the most satisfactory results. A very practical discussion en- 
sued as to the practicability of extending this method to the other 
colleges represented at the meeting. 

On Friday morning the papers of C. C. Brown, Albert Kings- 
bury and C. C. Whipple were presented. After Mr. C. W. Hall's 
paper on ‘‘ The Conservation of Government Energy in Promot- 
ing Education and Research,” Prof. W. S. Aldrich read a paper on 
the ‘‘Hale Engineering Experiment Station Bill,” which led to a 
discussion as to the proper latitude of the Government regarding 
engineering schools. The bill referred to was introduced into the 
United States Senate by Eugene Hale, who proposed the establish- 
ment of engineer, stations for investigations in the applied sciences 
and engineering industries, these stations to be located at the col- 
lege or university of each State which receives benefit from the 
former national endowments of 1862 and 1890. Among the objec- 
tions most strongly urged to this measure is that it so much dis- 
perses funds as to establish many weak institutions where one 
strong one would be much better. 

No established programme was taken up on Friday afternoon. 

On Friday evening, after the papers of W. H Schuerman and C. 
H. Benjamin, the time was occupied by the report of the Committee 
on Entrance Requirements for Engineering Colleges, presented by 
F. O. Marvin, chairman, The importance of the subject and the 
great diversity of views presented rendered it impossible to reach 
any decision. The final outcome of the matter was that on Satur- 
day evening a resolution to continue the committee for another year 
was adopted. 

The morning and afternoon of Saturday were devoted to an excur- 
sion to Niagara Falls and the Gorge, in which some 4o or 50 of the 
engineers and invited guests participated. Stops were made to in- 
spect the power-house of the Buffalo Street Railway Company, the 
settlement at Echota for employees of the Niagara Falls Power 
Company, including a visit to the plant for the purification of sewage 
by chemical precipitation, the power-house of same company and the 
wood pulp paper mill near it, and another paper mill at Niagara 
River, where lunch was served. Thence the party proceeded by the 
Gorge Road to Lewiston and back, stopping on the return to ascend 
the tower, 300 feet high. 

On Saturday evening, the papers of W. T. Magruder, A. N. Tal- 
bot and G, W. Bissell were read. Secretary Allen read a letter from 
J. A. L. Waddell, now in Japan. Prof. Waddell repeated his views 
on education in civil engineering, with some remarks about engin- 
eering education in Japan. He finds the Japanese such apt students 
that no discipline is required. His instruction is rather of such a 
nature that he describes himself as consulting engineer for his class. 
Several times he is compelled to award the grade of 100 per cent. to 
them on examinations which are held without preparatory review of 
studies. In the discussion, T. C. Mendenhall and Thomas Gray 
mentioned their own experience in Japan, where they also noted the 
wonderful retention and accurate reproduction of lectures by their 
students. 

Among the matters presented at the meeting was a recommenda- 
tion by Secretary Allen that the society should hereafter hold its 
meetings in connection with the National Educational Association, 
in order to secure low transportation fares. The prevalent opinion 
seemed adverse to this, though the officers will fix the place of meet- 
ing. Prof. Aldrich introduced a proposition that the society under- 
take the publication of a journal. This was referred to the council. 

Prof. Mendenhall introduced a resolution favoring the passage by 
Congress of the bill establishing the metric system, which was unan- 
imously passed. 

The officers elected are: President, Henry T. Eddy; vice-presi- 
dents, Jchn Galbraith and John M. Ordway; secretary, C. Frank 
Allen; treasurer, J. J. Flather. Members of council, T. C. Menden 
hall, Robert Fletcher, M. E. Wadsworth, J. Galbraith, A. Beardsley, 
W. H. Schuerman, Wm. Kent. 

The constitution was so amended that officers and past presidents 
be made ex officio members of the council, besides 21 elective mem- 
bers to hold three years, seven to be elected each year. 

The American Chemical Society had a large attendance of mem- 
bers, President Charles B. Dudley in the chair, and a full list of 
papers, none of them, however, bearing on electrical matters. In- 
cidentally, in the course of his paper on some new compounds of 
thallium, Prof. L. M. Dennis mentioned that he had found potassium 
platino-cyanide by far the best salt for painting fluorescent screens. 
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On the Multiplicity of Brushes in Large Generators. 


BY WILLIAM BAXTER, JR. 


When multipolar generators first came into use there was quite a 
difference of opinion as to the proper number of brushes. German 
builders adopted the plan of making the numberequal to the number 
of poles, but the English electricians maintained that this complica- 
tion was undesirable and inexcusable inasmuch as it could be 
avoided by the simple process of cross-connecting the commutator. 
American engineers, as a rule, were in favor of single brushes in the 
early days, but they soon changed to the multiple system; and at the 
present time it is doubtful if a manufacturer can be found who does 
not follow the latter construction. 

The reason for this change from simplicity to complication is to be 
found in the fact that carbon brushes came into use at about the 
time when the multipolar machines were being introduced; and 
as these brushes are of a much lower carrying capacity than copper, 
the number in parallel, or in other words their cross-section, must be 
increased. This, as is evident, can be done in two ways, one of 
of which is to widen the face of the commutator so as to place a 
greater number in a row; and the other is by placing brush holders 
at all the equipotential points and connecting the alternate ones in 
parallel. Ifthe latter plan is adopted the face of the commutator 
can remain of the normal width and this factis, in all probability, 
the chief cause for its adoption, it being believed, no doubt, that the 
cost of construction would thereby be reduced and a more symmet- 
rical design obtained. It is by nomeans certain that the multiplicity 
of brushes reduces the cost of construction or that it renders the de- 
sign more symmetrical; but even if it did its adoption could not be 
deemed advisable for these reasons alone, There are two things to 
be considered in all such cases; the first and most important one is 
the effect upon the operation of the machine and the second the cost 
of construction. 

A very little reflection will show that the two-brush machine will 
prove the most satisfactory to the user, and will be subject to less 
deterioration, owing to the fact that it will be better taken care of. 
If there are but two brushes, they can be located at any point on the 
periphery of the commutator, where they will be most accessible; 
and this fact, of itself, will ensure their receiving better attention. 
If multiple brushes are used this may not be the case, in fact it is 
almost sure not to be. The brushes on the sides, and on top of the 
commutator, will receive proper care, but those underneath will not, 
for even the most faithful attendant cannot be expected to watch as 
closely these inaccessible parts, and it is very probable that the 
owner himself would neglect them if he had to take care of the 
machine. Many men maintain that such objections amount to very 
little, that the attendants are paid for their services and if they do 
not perform their duties faithfully they can be discharged and 
better men obtained; but the fact is, as every one who has had 
experience in such matters knows, that it is difficult if not impossible 
to find men who will give just as much attention to inaccessible parts 
as they will to those that can be reached without inconvenience or 
danger, Another objection to the use of multiple brushes is the 
difficulty involved in adjusting them to the non-sparking points. This 
is by no means an unimportant matter, for upon it deperds the life 
of the commutator toa very great extent. Unskilled men very 
often find it difficult to set a single pair of brushes so that they 
will not spark, such being the case, what can be expected when mul- 
tiple brushes are used? If all the men who take charge of electrical 
machines were competent the difficulty of adjusting multiple 
brushes would not be very much of an objection, but the number of 
incompetent men is very great and is constantly on the increase. 
There was atime when those who know nothing about electrical 
machinery would not attempt to take care of it for fear of being 
killed by a shock, but any number have now found out that there is 
no such danger with incandescent lighting generators and the result is 
that there are engine attendants everywhere who claim to be expert 
in the care of generators simply because they have had charge of 
one forafewmonths. The fact that the proper adjustment of multiple 
brushes is beyond the capacity of the majority of the men who are 
in charge of machines of that type can be verified by an actual 
inspection of isolated plants. Two-pole generators that run spark- 
less can be found everywhere, but a sparkless running multiple 
brush machine is the exception, and this is true even in plants of 
several hundred kilowatts capacity. 

If these points are well taken then it is evident that machines 
with a single pair of brushes are the most desirable from the stand- 
point of the user. They will be kept in better adjustment, not only 
because it requires less skill to do so, but also because the parts are 
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more accessible and therefore can be given the proper attention 
without inconvenience. 

The sparking of multiple brushes is not always the fault of the 
attendant. In many cases it is due to the fact that the various parts 
of the machine are not in accordance with each other, and therefore 
the non-sparking points either shift backward and forward as the 
armature rotates, or else are never in line with the brushes. If the 
brushes are placed at equal angles around the commutator they may 
and they may not rest on the non-sparking points. If the commu- 
tator segments and the armature sections are equally spaced, and 
the magnetic circuits are of equal strength, and the fields symmet- 
rical, the equipotential points and the position of the brushes will 
agree; but under any other condition they will not. It is difficult to 
obtain exact agreement of all these points, therefore it 1s difficult to 
obtain a non-sparking condition with multiple brushes. The result 
is accomplished by the best manufacturers, but only by the exercise 
of the greatest skill in the design, and the greatest accuracy of work- 
manship in the construction. 

With two brushes all these difficulties are considerably reduced, 
and the same amount of skill and accuracy of workmanship will 
produce better results, or more properly speaking, such a machine 
of equally good design and construction can be adjusted to run with 
less sparking. The reason for this is that if there are as many 
brushes as there are poles, each one must rest on a neutral point to 
avoid sparking. If the fields are not symmetrical and of equal 
strength, the neutral points will not be equally spaced around the 
commutator, and therefore it will be impossible to have all the 
brushes on the line. If only two brushes are used this difficulty will 
not be encountered; if the armature is wound with the equi-potential 
sections in series, the irregularities in the induction of the several 
magnetic circuits, will, to a very great extent, counteract each other, 
and as a result the difference between the arc separating the brushes 
and that between the neutral points on the commutator, with which 
they come in contact, will be so small as to produce little or no 
sparking tendency. If the armature is connected in parallel, the 
inequalities of induction in the several magnetic circuits may shift 
the position of the neutral points on the commutator, but as only 
two of these are in contact with the brushes, two can be adjusted so 
as to nearly agree with each other sufficiently well to obviate prac- 
tically all sparking. 

If the series connection of the armature could be used in every 
case perhaps the majority of engineers would be in favor of the 
two-brush system, as then the cross connection of the commutator 
would not be necessary. It is very generally believed that a cross- 
connected commutator is not as reliable as one not so made, and 
also that it is expensive to manufacture. These notions, however, 
are not correct ; there are simple ways of cross connecting that 
are perfectly reliable and not at all expensive; in fact, as far as 
cost goes, the saving of the brush holders, and ring for supporting 
them, would more than pay for the additional expense placed on 
the commutator, by the cross connecting thereof. 

In the early days of multipolar generators there was a valid 
reason for not using two brushes, which was that as carbon brushes 
were used the surface of the commutator would have to be widened. 
Since that time, however, woven wire brusbes have come into use, 
and have been found to be equal, if not superior, to the carbon. The 
carrying capacity of these is so high, and the resistance of contact 
so low, that, with them, extra width of commutator would not ke 
necessary. 

The writer has many times tried to find out why every one adheres 
to the multiple brushes, but has thus far failed. In almost every 
case the reason given is that the matter has been thoroughly inves- 
tigated and the latter arrangement found to be the best. This is a 
very indefinite although easy way of disposing of the case, but it 
proves nothing. A great many men may have come to the above 
conclusion after a thorough investigation of the matter, but others, 
and perhaps a greater number, after a similar investigation have 
come to the opposite conclusion. To the writer it looks very much 
as if this were another verification of the old saying that men’s 
minds run in grooves. There are very few leaders, and most every 
one follows in the footsteps of those who are successful. As the 
large concerns have adopted the multipolar construction, the smaller 
ones fall into line and do the same thing, because they are afraid to 
strike out on an independent track. Perhaps some day a concern of 
more than ordinary courage will depart from the beaten path and 
place on the market two-brush machines. If such a thing should 
come to pass, we would be able to find out in a practical way 
which system is the best. In the opinion of the writer the two 
brushes would come out victorious, 
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The Electrical Plant of the Syndicate Building, New York. 


[ N design, construction, fur- 
nishing and fitting the 
modern office building 
exemplifies the higaest 
development of the archi- 
tectural, electrical and 
mechanical arts, and in 
the planning and building 
of these _ sky-scrapers 
the very best talent avail- 
able in these _ special 
branches is drawn on to 
secure the best possible 
results. To the casual 
observer the modern 
office building is little 
more than four tall walls, 
and in many cases the 
outside architectural fea- 
tures perhaps attract 
some special attention, 
but comparatively few 
persons in contemplating 
one of these piles of iron and stone realize the amount of skill, 
experience and labor represented in such a structure. 

The four walls contain within them the best and latest examples 
of the steam-fitters’, engine makers’ and electrical engineers’ work, 
besides the skill and labor of a vast number of allied trades and in- 
dustries—all so interwoven and inter-dependent as to render the 
modern sky-scraper a monument to the highest industrial skill ever 
attained in the history of the world. 

The specific subject of this article is the electrical features of the 
new Syndicate Building, at thecornerof Liberty and Nassau Streets, 
in New York City. This building, which is now 15 stories in height, is 
in every sense of the word one of the most complete modern office 
structures ever erected. From an electrical and mechanical stand- 
point it presents many features of extreme interest to the engineer. 
The steam and electrical equipment are as perfect as human skill 
and ingenuity can make them, and it is stated by Mr. Reginald Bol- 
ton, the consulting engineer of the building, that these plants are 
the most economical ever placed in a building of this character. 

The building is provided with five passenger elevators, with pro- 
vision for the addition of a sixth ; also with its own motive power 
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THE SWITCHBOARD. 


and electric lighting plant, and complete heating, ventilating, house, 
water and fire services. 

The principal features of the electrical plant is the operation of 
light and power (elevator) services on the same 110-volt circuits. 
This combined service, we are informed, is giving entire satisfac- 
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tion, and no complaint of fluctuation in the light has ever been made 
by any of the tenants. Under extreme conditions of service it is 
stated that the voltage never varies more than three to five volts. 
The ammeter readings showa variation of between roo and 1000 
amperes, and notwithstanding these extreme fluctuations the dyna- 
mos run without the least sparking. 

The steam engines are three in number, each 16” x 14” direct-con- 
nected to a Siemens & Halske dynamo, They were made by B. W. 
Payne & Sons, of Elmira, N. Y., and run at 250 revolutions per 
minute, with a load varying from wz/ to 200 indicated horse-power. 
They are fitted with the new Payne governor. At this speed the 
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ONE OF THE GENERATING UNITs. 


engine takes up its entire load, within the space of one revolution 
or one fifth of asecond. The governor is of the inertia type, con- 
sisting of one weight-arm, one spring and one bearing, a very simple 
construction. It reduces friction to a minimum, and the dancing so 
common in some other forms of governor is eliminated in this one. 

The requirements of the engineer as to automatic oiling of run- 
ning parts led the builders to design a complete system, which 
maintains a continuous stream of oil upon the main bearing guides, 
cross-head and crank pin. One engine ordinarily carries a load of 
four elevators and 500 lamps. Notwithstanding the fact that the 
foundations of these engines are set in little pits 
surrounded by a grillage of steel beams, the 
engines operate without the slightest perceptible 
noise or vibration owing to their perfect balance 
and copious lubrication. A coin may be set edge- 
wise on the steam chest and it will remain in this 
upright position. 

The Siemens & Halske dynamos are each of 
100-kw capacity. They are of the internal-pole 
type, the magnets being placed inside of the 
gramme ring. This construction permits a large 
increase in the diameter of the armature, and also 
results in a great peripheral velocity with a limited 
number of revolutions of the shaft. The commu- 
tator in this type of machine forms a part of the 
armature winding. The switchboard consistsof aset 
of three handsome panels, of a total length of 11 feet 
by 7 feet 6 inches high, and is arranged to connect 
any or all dynamos to the lighting or elevator service. 
It is mounted on a frame of iron pipe which is of 
light and strong construction. The baek connec- 
tions are extremely simple and accessible. There 
are three sets of bus-bars, one being utilized for the 
street service and the other two for the house serv- 
ice, and the connections are such that the street 
and house connections and the three generating 
units are interchangeable. 

The board is equipped with the latest safety devices; the am- 
meters and voltmeters are of the Weston station types; the switches 
are of the Bergmann make, and the rheostats of the Carpenter 
enamel type. A Cutter automatic circuit-breaker also forms part of 
the board equipment. The house circuits, 10 in number, are brought 
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to the board, and connected to double-pole switches, which can be 
thrown in the vertical position onto a set of Edison Supply Company’s 
bus-bars, or if turned downward onto the dynamos’ bus-bars, the 
building being wired to operate at either 240 or 120 volts. 

The electric wiring of the building is very complete, and is carried 
out in iron-armored conduit, with three-wire risers to the distribution 
boxes and two-wire sub-circuits. In addition, the offices are each 
wired for telephone, boy messenger and ticket ser- 
vices, the leads being of electric lighting character, 
and run in iron pipes, connecting the whole toa 
panel in the machinery space. This panel isof slate, 
and is provided with 240 brass pins, to which any 
desired connection can be made. The telephone and 
other companies bring their services to the back of 
this panel, and a tenant’s wire can be put in ccnnec- 
tion with any of the services he wishes, at will. The 
first floor is equipped with a burglar alarm. 

The distribution boxes are of slate enclosed in 
wooden boxes, and placed in closets 1n the halls. The 
building is wired for 1750 hghts, and in this work 
35.800 feet of Safety insulated wire and 16,000 fect 
of interior conduit were required. 

The switching to change the plant from the three- 
wire to the two-wire system is all accomplished at 
the switchboard, instead of at the distribution boxes 
as is the ordinary practice. 

The building is provided with five Sprague-Pratt 
multiple-sheave screw electric elevators, two being 
double decked, or mounted one on top of the 
other, thus greatly economizing in space. Each is 
geared 16 to 1, and designed to lift a maximum load of 2500 pounds 
in the car at a speed of 500 feet per minute, and to meet the require- 
ments of a 22-story building in case the present intention of 
adding seven more stories is carried out. Apart from the Postal 
Telegraph Building, which was fitted with the original form of these 
machines, the Syndicate Building is the first large New York 
office structure to adopt the electrical elevator ona scale of five 
machines. j 

One of the elevators is operated by the street current for night or 
emergency service. 

The motors used in the Sprague machines are of the multipolar 


type. The field magnets are of steel, and are excited by two cir- 





CONTROLLING MECHANISM OF ELECTRIC 
cuits, one known as the shunt circuit, being variable in strength at 
will, so as to vary the maximum speed of the machine, and the other 
aseries circuit, which acts to strongly compound the field. In hoist- 


ing, the motor takes current from the line, but in lowering, its main 
circuit is cut-off from the line and the motor, rotating in the opposite 
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direction, is driven as a dynamo by the weight of the car. The fact 
that the current in the field coils is néver reversed, and in conse- 
quence the machine is never demagnetized, forms a strong element 
of safety. 

The armature is mounted on a sleeve, is of the two-path series- 
winding and has alarge commutator. The features and details of 


the Sprague electric elevators have already been described in THE 





ELectric ELEvATOR MACHINES 


ELecrricAL WorLD with considerable fulness, and on Jan. 22 
last a paper was read by Mr. F. J. Sprague before the American 
Institute of Electrical Engineers on the same subject. 

There are three boilers of the Caldwell safety water-tube type, set 
under the well of the building, back from the street, and not, as is 
common, in a contracted and inconvenient location under the side- 
walk, but where the space will allow of access all around the settings 
and flues. This form of boiler, which is manufactured by the Erie 
City Iron Works, Erie, Pa., is one specially adapted to the needs of 
office buildings, inasmuch as it can be constructed practically of any 
height, width or length. 

In the case in point the location demanded three boilers of unequal 
length, but equal power, and this is attained in a 
battery of two and a separate boiler of greater 
length. The total horse-power, on Centennial rating, 
is 360, with an over-capacity ranging up to 3850 
pounds of steam per hour per boiler, attained with a 
heating surface of 1300 square feet and a grate area 
of 33 square feet per boiler. 

The particular feature of the Caldwell boiler is the 
arrangement uf the headers and tubes in vertically 
straight lines, whereby the water is offered a straight 
passage, while the necessary deflection of the hot 
gases among the tubes is easily attained by bricks 
or tiles laid among them and acting as deflectors. 
The boilers are fitted with McClave rocking grate 
bars. 

The steam supply is at 110 pounds pressure, the 
feed water being uniformly supplied at not less than 
200 degrees temperature. 

The floor above the boiler room being occupied 
as an office, the space between the boiler tops and 
the ceiling bas been filled in by a false ceiling, con- 
sisting of slabs of non-conducting and incombustible 
material, supported on light Tee irons hung from the 
main ceiling. The space thus enclosed is connected 
to an electric ventilating fan, which draws air from 
the engine room across the enclosed space and 
discharges it to the atmosphere in the well of the 
building. The stoke-hole of the boiler room is unusu- 
ally well lighted and ariy, being supplied with win- 
dows and doors opening into the well of the building. 

Coal is delivered to the stoke hole by a car ona 
railway extending under some cantilever arches to the coal storage, 
which runs under the sidewalk the full length of the frontage, and 
is capable of containing about 300 tons of fuel. 

Perhaps some idea of the economy of this plant may be obtained 
from the fact that 15 tons of coal lasts eight working days, 
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The main steam piping has received special attention, and is pro- 
vided with faced wrought iron flanges, and is laid to provide amply 
for expansion and contraction. The pipe is entirely carried on 
iron standards clear and free of the walls and ceiling, with a result 
ing absence of vibration in the building. 

The heating of the building has been laid out upon what is now 
known as the Webster combination 
vacuum system, by which circulation to 
the farthest radiator is attained at a 
pressure not exceeding a quarter of one 
pound above the atmosphere. This result 
is reached by very simple means. The 
steam is supplied in the ordinary way by 
pipes leading to each radiator, but in place 
of the ordinary outlet valve upon the 
radiator, an automatic thermostatic valve 
is provided, which opens at any temper- 
ature less than that of steam, or say, at 
any point under 212 degrees. This little 
valve, which is in effect a compact steam- 
trap, connects to the system of return 
pipes, which lead downward to a pump, 
the working of which not only relieves 
each radiator of water, but by establishing 
a suction or partial vacuum, draws air out 
of the radiator, also, and delivers air and 
water into a tank overhead, whence the 
air is discharged freely to the roof, and 
the hot water returned to the Webster 
feed-heater where the temperature is still 
further increased by contact with a cer- 
tain amount of exhaust steam from the 
pump referred to, or from the engines. 

A tenant has thus only one handle to 
operate upon each radiator, and there is 
anentire absence of the annoying ham- 
mering, while the economy effected upon 
the working of the engines is very great 
owing to the absence of back pressure, and 
the instant removal of water of conden- 
sation. 

The arrangement of piping and cross connections is such as to 
enable whole or partial steam-heating to be available, or none, also 
to provide a complete reserve apparatus. 

A very novel and effective water supply and fire control arrange- 
ment, covering the requirements in both house and fire supply, with- 
out the use of roof tank, is provided. It is known as the multiple 
pressure-drum system, and has met the strong approval of the chief 
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BoILeER Room. 


of the fire department, and of the New York Board of Fire Under- 
writers. 

Three drums of steel plate, each 5 feet in diameter by 8 feet in 
height, are arranged in the machinery space, of such strength 
that any of them will easily carry the pressure required to deliver 
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an effective jet of water upon the roof capable of dealing with a fire 
there. 

The three drums are coupled together by piping and valves, in 
such a manner that either may be used for the supply to fire risers or 
to the house lines of pipe. 

The drum which supplies the fire line being kept always charged up 
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PLAN OF MACHINERY SPACE, SYNDICATE BUILDING. 


to full pressure, will discharge its contents automatically on the top 
floor if necessary, and by a swinging check-valve, this quantity will 
be supplemented by that of the house pressure, when the fire pres- 
sure falls to equal that in the house lines. 

The house and fire pump are provided each with an automatic gov- 
ernor, by which steam is admitted to them on the least fall in pres- 
sure. In addition, a connection is provided to the street, where a 
double hose union is set for the use of the fire department. 

A complete system of electric ventilating fans has been installed 
in the café in the basement, rendering this resort one of the coolest 
placesinthecity. The air inthe roomis entirely remcved every seven 
seconds by a 48-inch electric disc ventilating fan. There is also a fan 
of 30 inches in diameter and ten Diehl ceiling fans. The air thus 
removed from the room is discharged into the smoke stack, The 
disc fans are all operated by Lundell motors. 

This plant was installed by Blake & Williams, New York, under 
the supervision of Mr. E. R. Knowles, the firm’s electrical engineer. 
The contract included the steam, power, ventilation and lighting 
cquipment. Mr. J. W. Jackson, the chief engineer and superin- 
tendent of the Syndicate Building plant, who has had wide experi- 
ence in electric station work, takes great pride in his present charge, 
and delights in pointing out to interested visitors its many valuable 
features. 


Interesting Rontgen-Ray Experiment. 


At the International Psychologie Congress, which was held in 
Munich last week, a new R6ntgen-ray experiment was performed 
upon the live body of a man. An apparatus of special design was 
utilized itt the experiment, which consisted of observing the action 
of the diaphragm, heart and stomach. The experiment, according 
to a dispatch from Berlin, was entirely successful, and was witnessed 
by Prince Ludwig, of Bavaria, and other royal personages. 


An ‘‘Invincible Spectrum.’’ 





A curious typographical error occurred in a contemporary in an 
note on the invisible spectrum, which was entitled ** Invincible.” 
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An Apparatus for Testing the Magnetic Permeability and 
Hysteresis of Iron.* 





The magnetic properties of iron are now of such great importance 
in the design and manufacture of dynamos and transformers that 
instruments for quickly testing these properties with a fair degree of 
accuracy are of considerable interest to electrical engineers. 

At the Royal Society sozrée, held on June to, an apparatus for 
testing both permeability and hysteresis was exhibited by Prof. 





Fic. 1.—GENERAL VIEW 


MAGNETIC PERMEABILITY AND HysTERESIS OF JRON. 


a, Armature; A, test piece; C, magnetizing coil; D, dynamo; PP, pole pieces; SS. set screws; 


/, speed indicator; A, reversing key; 4/4, motor; A, ammeter; lV, voltmeter. 


Ayrton and Mr. Mather, of which we give a dimensional sketch 
below. 

The apparatus consists essentially of a small separately-excited 
dynamo, / (Fig. 1), with a very short air spaceof large area, so that 
the M. M. F. spent in the air gap is a small proportion of the whole, 
while the test piece forms the yoke between two massive pole 
pieces and is comparatively long. The dynamo may be driven by a 
small motor, JZ, or in any other convenient way. 

The machine was designed with a view of showing students the 
practical importance of permeability and hysteresis in dynamo con- 
struction. Ballistic or magnetometric tests on iron, however accu- 
rate they may be, donot appeal very forcibly to students whose 
interests are chiefly mechanical, for the connection between such 

18 


Volts x 10,000.) 


E.M.F, of Armature in Volts. 


(B= 





0 1 2 3 4 5 6 7 8 9 10 
Magnetising Current in Amperes. 
H (uncorrected)=Amperes x 10, 
Fic. 2.—PERKMEABILITY CURVE OF A SPECIMEN OF UNANNEAL 
SWEDISH IRON. 


tests and the design of dynamos appears to them somewhat remote. 
It was therefore thought desirable to construct an apparatus for 
making tests under conditions similar to those in which iron is used 
in actual dynamo machines. The general convenience of the 


* From advance sheets of the London &lecfrician. 
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arrangement showed that the apparatus would be useful for testing 
commercial specimens. 

As indicated in the figure, the dynamo is arranged for testing 
round rods ; but the machine is constructed so that rectangular 
pieces or bundles of plates can be readily inserted and clamped 
firmly in position without disarranging any other portion of the 
apparatus. 

In order that the various quantities required may be read off as 
directly as possible, the windings of the coil C are such that the 
M. M. F. per centimetre of the bar is either one or 
ten times the current in amperes. The ammeter 
therefore reads off directly the uncorrected value of 
the magnetizing force. Since the winding of the 
armature is known, it is quite easy to calculate the 
speed at which the motor should be run, so that the 
E. M. F. generated in the dynamo J is a simple sub- 
multiple of the magnetic flux through the circuit, or 
of the magnetic induction in the test piece. In this 
particular machine, when run at a speed of 1280 
revolutions per minute, the induction in the test 
piece is equal to 10,000 times the E. M. F. in. volts 
generated in the armature. 

The cross-section of the armature being many 
times the area of the test piece the induction in it is 
always small; and this, together with the very short 
air gaps, keeps the magnetic leakage low. The 
average leakage coefficient in the actual apparatus is 
1.12, so that a compensation can readily be effected 
by increasing the speed of the armature in this pro- 
portion, and this has been done in arriving at the 
speed given above. 

It will be evident from the foregoing particulars 
that the approximate absolute determination of a 
magnetization curve, or of a hysteresis loop, is 
reduced to taking a series of simultaneous steady 
readings of tbe ammeter and voltmeter and plotting 
the results, and with the dead-beat moving coil 
instruments shown, a complete hysteresis curve 
can be taken in about five minutes. For more 
accurate determinations it is convenient to compare the results 
obtained with any given specimen with those of a standard bar, the 
properties of which have previously been determined by the ballistic 
method. 

Below we give curves obtained by the apparatus, Fig. 2 being a 
magnetization curve of an unannealed specimen of Swedish iron, 
and Fig. 3 a hysteresis loop for the same specimen. 

The apparatus is particularly well adapted for the rapid deter- 
mination of coercive force, the quantity on which hysteresis loss 


mainly depends. To find the coercive force no speed indicator or 
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Maxivum 3=10,009 Volts. Amper2sxX 10. 


Fic. 3.—HysTEREsIs Loop FOR UNANNEALED SWEDISH IRON. 


H (uncorrected}= 


voltmeter is required, for the machine may be run at any speed, and 
any simple detector is sufficient to show when the P. D. between the 
brushes is zero, the only observation necessary being the current 
which reduces the residual magnetism, and therefore the E. M. F. 
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of the armature, to nought. In this test the fluxes through the air 
gaps and armature are zero; consequently, no corrections are 
required for magnetic leakage or M. M. F. spent in the air gap. 

It is interesting to note that the apparatus here described forms 
an instance of the partly recognized fact of similar ideas presenting 
themselves to different persons in distant localities at about the same 
period. The dynamo shown above was designed at the beginning 
of January, 1894, and ordered for the Central Technical College 
from Messrs. Crompton & Co. in the same month. A similar ma- 
chine is mentioned in L/ectrotechnische Zettscrift, No. 15, 1894, by 
Dr. Koepsel.! 

Not the least interesting feature of this interesting piece of appa- 
ratus is its exceeding compactness. When Prof. Ayrton referred to 
this device in the discussion on Prof. Ewing’s hysteresis meter, at 
the Institution of Electrical Engineers, in April, 1895, many of the 
audience, when he spoke of an apparatus which included a dynamo 
and a motor, no doubt found it somewhat difficult to get rid of cen- 
tral station notions and to visualize in their minds a motor-generator- 
set occupying a floor space of 22 by 12 inches, and only 4% inches in 
height, Wecan hardly imagine a better way of bringing home to 
the student mind the important part played by permeability in the 
practical design of dynamos than by making him put a sample of 
iron through its paces in the apparatus just described. 


Electric Lighting in Belfast.* 





BY VICTOR A. H. MCCOWEN. 


Belfast, like many other large centres, was slow to make advances 
toward the adoption of asystem of electricity supply, the chief 
reason be ng that the Corporation preferred that others should 
experiment, and that they themselves should profit by the experi- 
ence thus gained. The Belfast Corporation, being the owners of 
the gas works, and justly proud of the reputation they had gained 
of having their thoroughfares well lighted by gas, and the under- 
taking being also a paying concern, had no intention of allowing 
private companies to occupy the field. No fewer than seven of 
the latter 1n 1882 served notice of their intention to apply for pro- 
visional orders for power to supply electricity within the city. All 
these applications were successfully opposed ; the Corporation 
remained in possession, and for seven years no further active steps 
were taken. During these seven years the output of gas had risen 
from 615,000,000 cubic feet in 1882 to 907,000,000 cubic feet 1n 1889, 
and absolute necessity was shown for the extension of the gas works 
to cope with the enormously increased consumption. A great 
difficulty arose as to where a suitable site for that extension could 
be found. Mr. James Stelfox, engineer and manager of the gas 
works, reported to his committee regarding the proposed extensions 
that ‘‘it must remain with the committee to decide to what extent 
they would anticipate the success of the electric, orany other method 
of lighting, resulting in adecrease inthe demand forgas. . . . I 
believe that as yet the use of electricity in any place has never 
resulted in a lessened demand for gas, and I see no reason to believe 
that such a result is now probable.” It was next decided to obtain 
the assistance of a consulting engineer, and Prof. Alexander B. W. 
Kennedy, F. R. S., of London, was appointed. On account of the 
saving in capital cost, and other circumstances of the case, he rec- 
ommended the system about to be described. 

Area Supplied.—The atea at present supplied with electricity in 
Belfast comprises probably the best part of the city. It includes 
first-class shops and offices, hotels, clubs, theatres and churches; and 
in Howard Street and College Square private houses. 

As shops and offices together form a large percentage of the total 
consumption, the shape of the load curves depends greatly on their 
hours of ciosing. A good motor day-load is looked forward to in 
course of time, as there is no doubt respecting the several advan- 
tages of electric motors, more especially to small users of power, 
and where the power 1s required intermittently. Up to the present 
the question of street lighting has not been considered. 

Mode of Distribution,—The system of distribution is the three- 
wire low-tension. The current is supplied to consumers at 110 or 
220 volts pressure. The distributing mains are connected up in a 
network, and fed at seven points by feeders from the generating 
station. The feeders deliver the current at the feeding points of the 
distributing mains at a pressure of 220 volts. The drop in the 
feeders at full load is 10 per cent. The pressure between the mid- 

1London Electrician, July 6, 1894; THE ELECTRICAL WORLD, July 28, 1894. ; 


*Abstract of a paper read before the Institution of Mechanical Engineers, at 
Belfast. 
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dle wire, colored black, and the positive or negative is r1o volts. 
Pilot wires are connected from the feeding points to voltmeters in 
the generating station, so that the switchboard attendant can always 
see what the pressure is at these points, and keep it constant by due 
regulation. ; 

Charges and Pressures.—The charge for current for lighting is 
14 cents per kilowatt-hour, with discount ranging from 2% to17% 
per cent according to consumption ; the maximum discount reduces 
the price to 11.5 cents per unit. The charge for current for motors, 
heating, etc., in daylight hours is 8 cents per unit with the above 
discounts, of which the maximum reduces the price to 6.6 cents per 
unit. Meters range upward from 60 cents per quarter, according 
to size. Installations containing over 50 lamps of eight candle-power 
are wired either with single 220-volt lamps, or with pairs of 110-volt 
lamps in series, or on the three-wire system. Motors of over one 
horse-power are supplied with current at 220 volts. The meters in 
use are those of the Ferranti type. 

Station.—The generating station is situated in practically the 
centre of the city ; it is therefore a good position from which to dis- 
tribute the supply. The engine room occupies the central and larger 
portion of the site, and measures 85 feet long by 33 feet wide at the 
east end, and 44 feet atthe west end. A six-ton overhead traveling 
crane is provided, all the motions of which are actuated from below 
by means of ropes. The switchboard platform is raised about four 
feet above the floor level, and runs the whole length of the west wall 
of the engine room. The battery room, measuring 28 feet square, 
is situated between the engine room and the offices, on the same 
level ; it contains four rows of stands for the cells, and is provided 
with ample means of ventilation. The offices occupy the west end 
of the site. The meter-testing room and store room are above the 
offices on the first floor. A fitting shop and driver's room are placed 
at the east end of the building ; and above them is the cooling tank, 
measuring 34% feet by 12% and 4 feet 2 inches deep. Owing tothe 
absence of anything like solid foundations to build upon, the whole 
site was piled with 480 piles of 35-foot length. A three-inzh memel 
flooring. was secured to the pile heads, and on this was placed con- 
crete to a depth varying from three feet to four feet to form the en- 
gine beds and the foundation for the walls of the building. 

Engine Room.—The plant in the engine room consists of the fol- 
lowing engines and dynamos: Four 120 I. H. P. tandem double- 
acting horizontal gas engines, running at 160 revolutions per minute, 
and driving, through eight %-inch diameter cotton ropes, four 57.6- 
kw dynamos of 240 amperes and 240 volts at a speed of 600 revolu- 
tions per minute. Two 60 I, H, P. single-cylinder double-acting 
horizontal gas engines, running at 160 revolutions per minute, and 
driving through eight %-inch diameter cotton ropes two 26.4-kw 
dynamos at 750 revolutions per minute. Two 1soI. H. P. four- 
cylinder single acting high-speed vertical gas engines, running at 
380 revolutions per minute, coupled direct to two 72-kw dynamos of 
300 amperes and 240 volts. 

Switchboard.—The switchboard consists of five slates, each about 
7 feet high ; the centre one is 36 inches wide, and the others 32 
inches. All are bolted to an iron framework, fixed on the switch- 
board platform about 4 feet from the engine-room wall. 

The machine and feeder bars, which are the vertical bars on the 
outer slates, are fixed on the front; and each is provided with 
three holes, through which a plug can be inserted to make connec- 
tion with any one of the three omnibus bars that are fixed hori- 
zontally at the back of the board. From the feeder-fuses to the 
point where they leave the station the feeders are brought in the 
form of bare solid copper rods supported on insulators, which 
are fixed behind the match-boarding at the south side of the 
engine room. The machine bars are side by side with the feeder 
bars, and the connections to the machine ammeiers and auto- 
matic switches are at the back. The leads from the dynamos 
consist of insulated cables, which are brought along behind the 
match-boarding at the north side of the building. The automatic 
switches are arranged to break circuit, should the current from 
the machine fall below 10 amperes, An ampere-hour-meter is 
connected in the circuit of each dynamo, and registers the work 
done during a run, the readings being taken at start and finish. 
The voltmeters are Kelvin multi-cellular electrostatic, and are pro- 
vided with multiple-contact switches. 

The batteries are connected through their ampere-hour-meters, 
polarized ampere-meters, and emergency switches, to the top omni- 
bus bars. The usual practice at full load is to have all the machines 
and feeders plugged in parallel on this bar; but should it be neces- 
sary to run any particular pair of feeders at a different voltage, this 
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can be done by plugging that pair of feeders and a machine on the 
bottom omnibus bar. As amatter of fact it has never been required 
to run a separate machine on a separate pair of feeders, as a very 
even drop all around is obtained. The starting resistances and the 
shunt resistances are fixed in the cellar beneath the switchboard, 
The shunt-regulating switches are fixed on the handrail of the 
switchboard. 

Battery.—The battery consists of 126 cells of Electric Power & 
Storage Company's 34 K or heavy-discharge type; 63 cells for the 
positive side of the system and 63 cells for the negative. The capa- 
city of each cell is 500 ampere-hours, at a discharge rate of 100 
amperes; the battery will, however, give a much higher rate of dis- 
charge for short periods. The plates are contained in lead boxes 
which are supported on wooden stands, being insulated from the lat- 
ter by means of glass oil insulators. There are also eight hospital 
cells, which can either be used for assisting weak cells, or be put in 
series with the main battery. The connections from the battery to 
the regulator and switchboard consist of bare copper rods supported 
by oil insulators suspended from the roof. The method of regulat- 
ing the battery is different from that usually practiced, by cutting in 
or cutting out end cells. The regulation here is accomplished by 
putting the cells at the middle-wire end of the positive battery in 
parallel with those at the middle-wire end of the negative battery; 
the other ends of the batteries being connected through ammeters 
and emergency switches to their respective omnibus bars. The 
regulator is placed in the battery room, and is worked from a hand- 
wheel on the switchboard by means of a rack and pinion. A rever- 
sible ampere-hour-meter, which registers both charge and discharge, 
is connected in each battery circuit. 

Dynamos.—The dynamos are by Messrs. Siemens Brothers, 
double-pole with drum armature and shunt-wound. The rope-driven 
machines are provided with heavy fly-wheels, and the larger ones 
have three bearings. The two small 26.4-kw machines have double- 
wound armatures, each winding connected toa separate commutator. 
By means of a plug-board the armatures can be put in series or 
parallel, so that the machines can be run at 110 to 120 volts for 
balancing, or at 220 to 240 volts across the system. The voltage can 
also be increased to 270, if required. 

Gas Engines.—The six horizontal gas engines were manufactured 
by Messrs. Dick, Kerr & Co., Kilmarnock, under Hartley & 
Kerr’s system. The four larger are double-cylinder double-acting 
with the cylinders working tandem and the two pistons on the same 
rod, which is connected through crosshead and connecting rod to 
the crank. The bore of the back cylinder is 133% inches, and of the 
front 13% inches, the stroke is z2oinches. The fly-wheel and driving- 
wheel, one fixed on each end of the crank shaft, are each 8 feet 5 
inches diameter, and weigh 37 cwt. and 29 cwt. respectively; the 
driving-wheel is grooved for eight %-inch ropes. These engines 
run at a speed of 160 revolutions per minute, and indicate 120 horse- 
power; the number of explosions per minute is 320 or two per 
revolution. The two smaller engines are single-cylinder double- 
acting; the cylinder is 13%-inches diameter and 20-inch stroke. 
They run at 160 revolutions per minute, and indicate 60 horse-power. 
The number of explosions per minute is 160, or one per revolution. 
The fly-wheel and driving wheel are each 7 feet diameter, and each 
weighs 57 cwt. The cyclical variation in the speed of the tandem 
engines is very small, owing to the number of explosions, their low 
initial pressure, and their even distribution, the number of explosions 
being as 4 tor in comparison with a single-cylinder, single-acting 


engine. The impulses occur in the following order : 
1st, Front cylinder, Front end, angle of crank...... o deg. 
and, “ * Back ‘* F \dadane 180 ** 
3rd, Back Front “ nr ore 360 * 
ga, Back “ Sy OS eesews 540 “* 


There are thus four complete Otto cycles in two revolutions; and 
this working is continued right through the whole range of the 
engine load. 

Governing.—The method of governing is different from that 
usually adopted of missing an explosion. With these engines the 
impulses are continuous, and are graduated according to the load in 
the manner about to be explained. With the tandem engines it is 
at once seen that very steady working may be attained without 
running at a high speed. These engines were originally intended 
to work down to one third of full load without missing an ext losion ; 


and it was thought that at lighter loads an explosion might be. 


missed, and still sufficient steadiness be maintained. It was found, 
however that the missing of an explosion at light loads affected the 
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steadiness too much ; and the adjustment of the engines was then 
taken in hand under the immediate personal supervision of Mr. 

Hartley, with the result of obtaining finely graduated impulses, such 

as the writer believes have previously been unknown in gasengines. 

The engines are now capable of working from 20 per cent. overload 

down to no load, without missing an explosion. At no load the. 
initial pressure is 60 pounds per square inch; the pressure when the 

piston is at half stroke is 20 pounds; and the terminal pressure is 
3 pounds. The word ‘‘explosion” seems here somewhat misapplied 
when one considers the extremely low steady pressure all through 

the stroke. 

Graduation of Explosions.—The difficulty to be overcome was the 
prompt ignition of the charge without initial shock, and under the 
difficult conditions of a rich charge varying down to an extremely 
poor one ; and also to reduce the terminal pressure by more com- 
plete combustion in the cylinder. The quantity of air supplied to 
the cylinder is practically constant; the quantity of gas only is varied, 
and hence the difficulty of ignition. It is well known that a poor 
mixture of gas and air ignites slowly. The method adopted appears 
to indicate that stratification actually takes place in the gas-engine 
cylinder, and that for certain purposes it may be rendered of great 
use. The regularity of the ignition was attained b; admitting gas 
to the cylinder later and later in the charging stroke ; and even at 
full power a considerable quantity of air is drawn into the cylinder 
before gas is admitted. At light loads this resultsin the cylinder 
being almost full of air immediately following the piston, with only 
a small portion of rich and explosive mixture near the ignition chest. 
The ignition is controlled by a timing valve, which opens always at 
the same point of the stroke. 

The gas charge is varied by a novel device, which is controlled by 
the governor. The gas valve is worked by an expanding cam, 
which may be described as an ordinary gas cam divided into three 
leaves in planes at right angles to the axis of the cam shaft. These 
three leaves are capable of being spread or closed by a sliding key, 
which slides in a keyway cut in the cam shaft, and is controlled by 
the governor. A helix upon the key engages the leading leaf of 
the cam; and when the key is moved longitudinally along the shaft 
in either direction by the governor the cam is spread or closed as 
the case may be. The third leaf is fixed on the shaft, the middle 
leaf being loose on the shaft and having a slot in which works a pin 
fixed onthe leading leaf. The key and cam are held in position 
by a detent, during the opening of the gas valve; but immediately 
itis fully opened the detent is released, leaving the cam again under 
the control of the governor. A Buss governor is employed, and the 
gas-valves are gridiron slide-valves; all other valves are of the mush- 
room type. 

[gnition.—The method of ignition is by hot tubes, which are of 
ordinary wrought iron, nickel-steel and porcelain. The economical 
life of the wrought-iron tubes is found to be rather short; after 
about 15 hours the tube gets partially choked up and gives late 
firing. 

Lubrication and Packing.—The cylinders are provided with valve 
lubricators opening inwards. The oil is drawn in during the charg- 
ing stroke. Asbestos packing is used for the piston-rod glands, and 
no trouble has occurred with hot rods, notwithstanding the high 
temperatures to which they are exposed; they are as bright and 
clean as those of a well-kept steam engine. The lubricant is ordi- 
nary gas-engine oil. 

Cooling Water.—The cooling water from the overhead tank is 
circulated by means of small centrifugal pumps driven by belt from 
the crank-shaft of each engine. The evaporation is made up through 
a ball-cock valve connected with the tank and supplied by the town 
water supply. The town water can also be mixed in any required 
proportion with the tank water. Separate connections are made 
to the cylinder covers and jackets; and regulating cocks are supplied 
for the necessary adjustments. When returned to the tank the 
water is discharged into a long timber shoot provided with a number 
of holes, by which it is broken up into a shower, thus presenting a 
larger surface to the atmosphere, whereby the cooling is accelerated. 
This plan has been found of distinct advantage; and on few occa- 
sions has water been required from the town supply, even when 
running four or five engines together. The capacity of the tank is 
10,700 gallons at 4 feet depth. : 

Gas Supply.—The gas is supplied through an 8-inch branch 
connected to three 500-light dry meters; the three are connected in 
parallel, and each is provided with a by-pass. The gas is conveyed 
from the meters through an 8-inch main, which runs the whole 
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length of the engine-room, supported by brackets on the columns. 
Each engine gets its supply from the main through a 3-inch branch 
pipe, provided with a valve and gas bag. The ignition gas is sup- 
plied through a separate pipe and meters. The horizontal engines 
each deliver their exhaust gases through 6-inch branch pipes into a 
common 18-inch exhaust main. A silencer is connected between the 
main and the uptake. 

High-Speed Engines.—The high-speed vertical engines, manu- 
factured by the Acme Gas Engine Company, Glasgow, have four 
single-acting cylinders arranged in two lines of two in tandem, 
working onto opposite cranks. The pistons in the bottom cylinders 
form guides in the usual manner. The piston-rod, connecting the 
top and bottom pistons, passes through a water-jacketed cylinder, 
the packing being ordinary Ramsbottom rings on the rod. The 
gas valves and mixture valves are of the mushroom type, actuated 
by means of cams. The piston valves, which control the exhaust 
and time the ignition, are worked from a small crank shaft fixed 
on the same level, and are parallel to the main crank shaft, being 
geared from it in the ratio of 1 to 2 through steel spur and pinion. 
The cam shaft is also worked from this, through an upright shaft 
gearing with both. 

; Thes@ eigines being of the closed-in type, the base forms an oil 
chamber in which the crank shaft works. The bottom pistons and 
the bottom piston valves are lubricated by the splash from the 
cranks. Lubricators are provided for the top cylinders only. The 
engine base is extended to take the dynamo, and the crank shaft is 
coupled direct to the armature shaft. A fly-wheel of 3 feet diameter 
is fixed on each end of the crank shaft, the one at the dynamo end 
weighing 28'4 cwt. and the other 244% cwt. Each cylinder is fitted 
with a stop valve, so that the engine can be run on one or more 
cylinders, as desired. Each cylinder is provided with an ordinary 
pendulum type of governor; and the usual method of governing, by 


Taste 1.—Test of No. 6 Tandem Engine and Dynamo. 


y Tapit 2.—Tests of No. # Single Cylinder Dowble-Acting Engine. 
Taken April 24, 1896 


Taken June 5 and 6, 1896. 


1630 | 160-0 | 161-0 | 1650 
93] 443] 550] 4 

Mean volts ..........-- 

Mean kilowatts......... | 

Mean £.4.?. .... - 28} 190 

Mesa LEP. secs: 488 | 4300 332 

Kilowatt hours . rf 131) 190) 7:07 

£.1.P. hours 208 | 175/ 134| 9d 

L&.P. houre . \2a4 | 2153) 166 g 

£u.P.+Lap..percent.| 722 | 718) 623 ws) 5 379 

Gas used _| E ’ ; 

Excl. ignition.cubsft. | 6040 | 5300 | 4950 | 4850 | 445.0 3170 | 1530 

Inch, svs [O10 | 546° | S012 | 491-7 | 454-5 ‘3239 | 1369 

Total per br.... ,, {1,22121,093-0,1,0024! 9834 | 9086 | 6478 | 5470 

Excl ignition per | ' | 

kw. hr.) 389 | 412 | 495 


‘si | 5070, 4010 322 
per cent.| 766 aa 18 | 027 


| | 
cubic feet |1,247:0)1,115011,010°0| 955°0 | 874-0 | 394-0 
v4 vm . |2,260°5}1,129°3:1,024°2) 9681 | 888° | 401-4 
Pressure ; inch} 2 | 2 | gf af a 1 
Total cuble feet per hr. |2,521-0)2,256'62,048'4'1,9362)1,7761,6056 
Excl. ignition...per kw. br.| 363 | 385 | 405 | 637 | 1205 | 
per £.a.7. hr. 7 7 
pertur.hr.| 207] 220] 25 29 ! ° 
per k.w, br. : 
per £u.r. br. a 355 | 480} 917] .. 
» pertur. br. 209 23} 256) 1) 392) ... 
er used, tank temp. ...F.| 85° 5°| 840°) 600°] 835 
p. of yacket- water leaving 
jacket ose Bul BAe 0 317°; 1050" 112:0°| 95°5° 
Vater used Ibs. 10,915 }6,5500 11,280 6.360°016,375°0 5,6500 
Ibe. per k.w, hr. | 317°5 | 2 30 | 8500 oe 
tn 


Eacl. ignition 
nel 


685 [1420 | 475 | 945 
510 | 1060 | 354) 650 
onl 376 | 2127 239 


° sanbe. so 304 | 69 


* sunbe. 210 | 221| 230 


" Eeihr| soe] a1! so2| 694 |14¢0/ 455 | 870 
" surkr| 29a | 312 | 374| 517 |1070| 362| 048 


» Vos, per £.n-r. hr, | 23 68 0 3130 | 0570 | canbe 212 | 224 | 233) 290] 382) 2172 2S 
» Toe per ar 1290 0 11970 | 28 vat 3 | | 
per iu hr. | 1610 20 | 1970 | 2850 a 
. 158800, ... 
-» |2900' ... 
- 270] ... 
1300 | 


Nots.—In Tests I. to V. both ends of the cylinder were work BO 
explosions being missed. In Tests VI. and VII. one end only ue 


cylinder was working 


Per eur. hr... 
Per 1.u.?. hy....... 





TABLES OF ENGINE TESTs. 


missing an explosion, is employed. Ignition is 
of the hot-tube. When the engine is running 
normal speed of 380 revolutions per minute and no explosions 
missed, 190 impulses per minute are obtained in each cylinder, ora 
total of 760 per minute in the engine. This, aided by the heavy fly- 
wheels, gives a very steady running. 

The engines are provided with a separate silencer and exhaust 
pipe for each line of cylinders. The cooling arrangements are prac- 
tically the same as with the horizontal engine. Tank water is circu- 
lated by means of a centrifugal pump, and there is also a direct con- 
nection from the town water mains. Cooling pipes are also fitted to 
the crank chamber. This kind of engine is specially suited for 
steady driving, high speed being attained without knocking, all 
parts being in constant thrust ; this is obtained by having a high 
compression (about 90 pounds per square inch) in one or other of the 
cylinders at every up stroke. When the bottom right cylinder is 
exhausting the top right is compressing, and vice versa. The same 
operation occurs in the left line of cylinders; and by cushioning at 
the top of the piston valve cylinder, the piston valves are also kept 
in constant thrust. Where economy of floor space is a considera- 
tion, this kind of engine is very suitable. An engine of 150 I. H. P. 


obtained by means 
at full load, at its 


requires a floor area of 634 feet by 5 feet, or 32% square feet over 
fly-wheels; and the combined plant. engine and dynamo of 72 kilo- 
watts necessitates only an area of 62% square feet. 

Starting Arrangements.—The engines can be started either 
In the electrical starting the 


electrically or by compressed air. 
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dynamo is run as a motor off the omnibus bars, pulling the engine 
round until it begins to explode. First, the machine is plugged on- 
to the omnibus bar, the machine automatic switch being left open. 
A starting resistance is then plugged into the machine circuit, the 
resistance switch being on the off contact. The field of the machine 
is next excited from the omnibus bar by closing the shunt switch on 
the top or bar contact. An initial start is given to the engine by 
the driver, and the current is switched on gradually through the 
starting resistance. As soon as the dynamo is up to speed the 
starting current is cut off. The voltage is then regulated by the 
shunt resistance, and the dynamo switched onto the circuit by clos- 
ing the automatic switch. The closing of the automatic switch 
actuates the shunt switch, changing it over from the top to the 
bottom contact, and the dynamo then runs as a shunt machine. 
The electrical starting is worked from the switchboard by the engi- 
neerin charge. In starting by compressed air, the engine has first 
to be turned by hand by the driver into the correct starting position. 
The stop valve admitting the compressed air is then opened, and is 
again closed as soon as a few explosions have taken place. The 
dynamo is then run up to speed and its voltage regulated ; and it is 
put onto the circuit in the ordinary way. 

Compressed-Air Starting Apparatus.—The air compressor has 
two water-jacketed single-acting cylinders of 44g inches diameter 
and 8 inches stroke. The pistons are driven by opposite cranks, 
The admission and delivery of air are regulated by slide-valves 
moved mechanically. The crank shaft carries on one end a 
fly-wheel, and on the other a mortise wheel, which gears with a steel 
pinion on the motor shaft. ‘The power is supplied by a six-hp 
electric motor, running at 800 revolutions per minute, and taking 
its current from the mains at 220 volts pressure. The air receiver 
is 12 feet long by 4 feet diameter, made for a working pressure of 
100 pounds per square inch, and tested up to 200 pounds; it is pro- 
vided with safety valve, pressure gauge, etc. A 4-inch air main 
from the receiver runs the whole length of the engine-room, with 
a 2-inch branch pipe to each engine. 

In the tandem engines the connection is made to the back end 
of the back cylinder. The compressed air is admitted during the 
impulse stroke of that end—by a valve actuated by a cam, thus 
giving an impulse every second revolution. The gas is cut off from 
the back cylinder while starting. As soon as an explosion occurs 
in the front cylinder the compressed air is shut off, the starting 
cam put out of action and the gas turned on, letting the back 
cylinder take up its part of the work. In the single-cylinder double- 
acting engines the arrangement is the same, with only the difference 
in working that the gas is admitted to the front end of the cylinder, 
while starting, but not to the back end. In the high-speed four- 
cylinder engines the compressed-air connection is made to the 
bottom right hand cylinder, which for starting purposes is specially 
provided, firstly with a valve to close the mixture-admission port, 
secondly with an exhaust passage and a valve to close it, and 
thirdly with an inlet for the compressed air. The valve of this 
inlet is worked by a double-throw cam, thus giving an impulse for 
every revolution in this cylinder, The speed increases quickly; 
and as soon as the explosions take place in the other cylinders the 
compressed air is shut off, the starting cam thrown out of action and 
the gas turned on to this cylinder. 


Mains, Feeders, and Distributors.—These are mostly bare cop- 
per strip in concrete culverts. The strip is simply supported on 
earthenware insulators placed 6 feet apart, which are held in place 
by a pitch setting. The strip is laid in before the cover flags are 
put down, and extra copper can be drawn in at any time without 
raising the flags. Everywhere the culvert is placed beneath the 
footway. The lengths average 25 yards, and are built with a fall 
toward the junction boxes, in order to allow any water that may 
get in to drain off. The average depth of the copper below the 
surface is 20 inches. The space required for a three-way culvert for 
a distributing main is 27 inches wide, with a minimum depth of 18 
inches below the surface. For a five-way culvert, which takes the 
distributing mains and a pair of feeders, the space required is 34 
inches wide with a depth of 18 inches. 

Culverts.—These are built of cement concrete in the proportion of 
five of gravel and broken stones to one of Portland cement. The 
side walls are 6 inches thick, and the bottom 4 inches, all faced in 
side with cement. The culvertwhen dry is itself a fair insulator. 
which is a great advantage when there is a possibility of sometimes 
getting a sag of the strip between the insulators, as may occur 
through the carelessness of workmen. At street crossings, and 
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under narrow footways where there is no room for a culvert, insu 
lated cables in cast-iron pipes are used. Connections between the 
lengths of strip, or between cable and strip, are made in the street 
boxes by means of gun-metal grip-boxes, which clamp the ends to- 
gether. The copper strip is one inch wide and 0.2 inch thick, 
giving 0.2 square inch section. This is the section used in all 
the distributing mains, both for middle and outer wires. When the 
lamp density—that is, the number of lamps per yard—increases, the 
section of the outer wirescan be increased by putting in another 
strip on the top of the present. The section of the feeders varies 
from o.4 square inch to 0,8 square inch, according to the length ; 
the longest feeder at present is 520 yards. The distributing mains 
are all in parallel, and are connected at as many points as possible 
in order to equalize the pressure. They are brought back to the 
station to supply current for the lighting, ete. The middle wire is 
brought back from four different points of the network. The pilot 
wires are in the form of three separately insulated conductors, 
twisted together and cased in lead ; some have paper insulation and 
others impregnated jute. The joints are protected, either by a lead 
sleeve soldered to the lead covering and filled with insulating oil, or 
by being placed in a special joint-box, which is filled with insulating 
material run in hot. ‘The pilot wires are drawn into cast-iron pipes 
laid along one side of the culvert. 

Throughout the system the positive and negative mains have cer- 
tain relative positions under the footway; namely, the negative 
main or feeder is everywhere next the curb, and the positive next the 
houses. In the street boxes the positives are colored blue, the nega- 
tives red, and the middle wire black; the service cables are colored 
in the same way. 

General Remarks.—From the experience here gained the author 
is of opinion that a gas-engine station necessitates more attention 
than a steam-driven station; and more drivers of a better class are 
required for a given power than in the latter station. A couple of 
men are always required for the electrical starting of an engine. 
Without their help tbe strain on the armature would be too great, 
if the current were switched on when the machine was standing. 

A machine can be started up and got on circuit in about two min- 
utes, the stand-by units being kept plugged-up on the switchboard 
and the ignition tubes kept hot. For the sake of efficiency the 
machines are run as near to full load as possible, but as far as gov- 
erning is concerned, they can be run at any part of their load. The 
cost of fuel (gas) per kilowatt-hour sold for the year ending Dec. 31, 
1895, worked out at 2.9 cents. This, with gas at 53 cents per 1000 
cubic feet, is equivalent to 53.6 cubic feet per unit sold, or 59 feet 
per unit generated. The total efficiency of units sold to generated 
is 91 per cent. This is equal to an average consumption during the 
year of 44 cubic feet of gas per E.H. P. hour. The cost of engine 
room stores, including oil, waste, water and ignition tubes, amounts 
to 0.46 cent per unit sold, which compares favorably with steam- 
driven stations. Ignition tubes form a heavy item of the cost. 
Good results are now being obtained with porcelain tubes, which re- 
quire only a short time to heat up. The cost of cooling water works 
out at a low figure, and this is due to the use of a tank of large capa- 
city, which has special cooling arrangements. 

The station started to supply current on Jan. 23, 1895, with 
2300 eight-cp lamps; there are now 13,500 lamps of eight candle- 
power connected with the mains. The following statement shows 
the quantity of units of electricity generated, sold, etc., from Jan. 
23, 1895, to Dec. 31, 1895: 


Quantity sold: 








Units. Units. 
Public lAMPS......c.esccccccccvssvccvecvccccccscccoes —— 
Private consumers by meter, at 8 cents per unit.. 574 
Private consumers by meter, at 14 cents per unit. 82,197 
82,771 
Quantity used ON WOTKS.....ccceseeeeereecetreneees 3,822 
Quantity lost im Dattery,....sccsececeeees see eeeeee 6,304 
———_ 10,126 
Total quantity ROCOUNTSS FOF oo ocrccccedcccccccsssseseseceses 92,897 
Quantity not accounted FOP... ceccersesecercrsecenceeeees 2,229 
Total units generated........ccce0. 95,126 


From this it will seen that: 
Total efficiency = 91.0 per cent. 
Loss in batteries = 6.7 “* 
Loss in main = 2.3 “ 


100,0 
The total maximum supply demand was 159,000 watts, which is 
equivalent to 5300 thirty-watt lamps. 
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Short-Circuited Core-Losses of Alternators. 


To the Editor of The Electrical World: 


Sir :-—-While investigating the armature of an alternator (150 
kilowatts) in the early Spring of 1895, with a view to locating the 
losses over and above those ordinarily taken into consideration in 
making efficiency curves, I had the short-circuited core-losses deter- 
mined. The short-circuited core-loss of an_alternator is an easy test 
to make, since it can be made in connection with the open-circuit 
core-loss, simply requiring the addition of ammeters for measuring 
the short-circuited current. it is useful as an indication of the 
relative importance of the load-losses when machine is; running 
under normal conditions. The load-losses were discussed at that 
time and designated ‘ the losses due to armature current other than 
the R/*.” The results of tests on machines of various types—single- 
phase and polyphase—-soon showed that greater losses may be 
expected from machines with large armature reactions. Particular 
attention in designing new machines has been given to this matter. 
These losses may be kept down by making a careful study in the 
first place of the magnetization set up bythe armature currents,.and 
in the second place of the resultant magnetization of armature and 
fields, especially making a study of the conditions which will give 
rise to Foucault currents. The load-losses may be divided into two 
classes ; first, the necessary losses, or such as cannot be avoided, 
but must exist from the very nature of the case ; viz., the distorted 
field produced by the armature reaction, and secondly, the losses due 
to poor design in some part of the construction. 

As to the relative amount of the short-circuited core-losses in ma- 
chines designed with a view to eliminating the unnecessary losses, 
everything depends upon the armature reaction. On examination 
of five or six of these curves where the loss has been plotted, the 
current in armature shows the loss to be in every case nearly pro- 
portional to the square of the current within the limits of a 50 per 
cent. overload. This agrees with what M. Blathy found to be true 
in the case of direct-current machines. The machines vary in size 
from 4o to 750kilowatts. In the case of constant-potential machines 
of fairly good inherent regulation, from 5 to 20 per cent., the short- 
circuited losses are from 20 to 60 per cent. of the core-loss at open- 
circuit normal voltage. In every case, the sum of the open-circuit 
core-loss at normal voltage and the short-circuited at normal current 
is alittle greater than the open-circuit core-loss with the full-load 
exciting current in the fields. In machines of this type it is prob- 
able that the actual efficiency of the machine under normal running 
conditions will agree very closely with the results obtained in the 
ordinary way by summation of losses, provided the core-loss be taken 
with the full-load exciting current in the fields, rather than at the 
normal voltage. 

The above method is limited in its applicability to machines of 
low-armature reaction. In the casé of a constant-current 150-kw 
alternator, with a limiting current of 8 per cent. above normal, the 
short-circuited losses were double the open-circuited at normal 
voltage, while the open-circuit loss with the full-load current in the 
fields was 5.5 times that at normal voltage. That there were no 
such exorbitant losses in the machine when running under normal 
conditions has been proven by actual tests on two or three of these 
machines where the temperatures were within the bounds of com- 
mercial practice. I have not at hand the data on the losses due to 
the armature current at several points from short circuit to normal 
voltage with full-load current. A determination of these losses 
ought to be made. W. J. Foster. 

SCHENECTADY, N. Y. 





Japanese Rules. 


Some recent regulations issued by the Japanese Government re- 
garding electrical installations, contain some curious items, at least 
judging from a translation of some of them published in London 
Engineering. One limits the pressure on single-wire systems to 
50,000 volts, and in ‘‘other cases,” presumably two or more wire 
systems, to 20,000 volts. The Government evidently has an idea to 
the future. The Minister may forbid the use of ground-laid return- 
current wires in connection with railways; overhead wires for rail- 
ways are to be at least one-quarter inch in diameter ‘‘and extremely 
durable,” and return wires, except when laid in the middle of the 
track, must be insulated from the ground. ‘The penalties for viola- 
tions are not very severe, and it is thought are not likely to be re- 
quired, ‘‘as the regulations on the whole are of a reasonable nature.” 
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The City of Cleveland is noted for the number of interurban 
electric railways that enter it, among them, that connecting Cleve- 
land with Elyria being an excellent representative of its class, and so 
few of these roads are now in operation in this country that its 
details of construction and operation are instructive. The power- 
house of the road is situated at Rocky River, and is a brick building 
with a pitched slate roof and iron girders. A plant of four Ster- 
ling water-tube boilers, rated at 125 horse-power each, supply 
power to the station. From six to eight tons of soft coal are con- 
sumed daily. The coal is delivered in cars, which are 
hauled from the Lake Shore & Michigan Southern road partly 
on the line of the Elyria road by means of electric cars. The feed 
water is obtained from Rocky River and no trouble with scale is 
experienced. It is delivered to the boilers by two Davidson feed 
pumps. No injectors are used. The boilers deliver their 
flue gases toa 105-foot steel stack, the inner dimensions of which 
are 5 feet 6 inches. Steam is generated at 120 pounds 
gauge pressure, and is supplied to the engines through 
a single system of steam piping covered with magnesia 
and banded, noseparators being used. The engines 
are by the E. P. Allis Company, Milwaukee, Wis., 
and are of the simple Corliss type, having a 5-foot 
stroke and a speed of 88 revolutions per minute. They 
are belted units and carry a 17-foot fly-wheel with a 30- 
inch face. There are two eccentrics, one to drive 
the cut-off valve and one to control release and com- 
pression, a pendulum governor controlling the cut- 
off in the usual way. At a distance of apout 27 
feet between centres a Westinghouse multipolar 
generator 1s directly belted to the fly-wheel of the 
engine. This generator has six poles, wound 
with spiral end connectors, and is surmounted by a 
chandelier carrying five lamps. The bearings are 
self-oiling and self-aligning. The generator runs 
at 480 revolutions per minute and atthat speed gen- 
erates 410 amperes of current at 550 volts. There are 
two generatois and engines running in multiple, the 
machines being connected together at their positive 
brushes ; therefore double-pole switches serve to connect them to the 
switchboard of white marble, with brass frame, and is a typi- 
cal Westinghouse board. Each of the six panels is illuminated by 
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main switch and a controlling rheostat. The instrument panel car- 
ries a voltmeter which gives the bus-bar voltage and a summation 
ammeter, which is in circuit with a common ground return and 
measures the entire output of the station, There is also at the base 





Car BARNS. 


of this panel a large ground switch, which carries the full station 
current. The board is provided for six circuits, but only four are 
in use. Behind the board are four Garton-Daniels lightning arresters. 





Moror Car, CLEVELAND & Etyria Evectrric RAILWAY. 


The road is eighteen miles in length, the power house being eight 
miles from the Cleveland Public Square. It begins at the end of 
the Woodland Avenue and West Side lines, and arrangements ar- 





SWITCHBOARD, 


an incandescent lamp. Two of them are devoted to the machines, 
one to instruments and the others to circuits. The machine panels 
carry each an ammeter, a circuit-breaker, a voltmeter switch, a 





MULTIPOLAR GENERATOR, 


being made whereby the Cleveland-Elyria cars can run to the Public 
Square without change. 


The car barns shown above have a capacity of 20 cars. They 
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are provided with pits, hydraulic motor lifts and appropirate tools for 
the care and repair of the equipment. The motors are of 50 horse- 
power, Westinghouse type, twoof which are on each car. There are six 
cars in all, and five of them are in service practically all the time. 
One of the cars may be seen in the illustration. As will be noted, 
express service has been arranged with the American Express Coin- 
pany. The cars are vestibuled and have cross seats and centre 
aisle, and are in every respect like steam railway cars. They were 
built by the Jackson & Sharp Company, Wilmington, Del., and are 
mounted on double Dorner & Dutton trucks. The seats are of 


plush, and the woodwork and decorations of the interior of the car 





INTERIOR OF PoWwER-HOUuSE. 


are very pleasing. The cars are lighted by electricity, and are 
provided with Hunt air-brakes, the compressed air also serving 
to blow a whistle on the forward end. The road is laid with ‘‘T” 
rails, which are bonded together and also cross-bonded. The man- 
agement is ambitious to have the road’s equipment as good as that 
of any steam railway in the country, and is constantly improving its 
lines. Bracket poles and No. ooo trolley wire are used. No diffi- 
culty whatever is experienced in making a speed of from 30 to 40 
miles per hour. Trains are run on this road every hour, and it is 
expected that the traffic will quickly justify their running every 40 
minutes. The preference that people exhibit for the electric trac- 
tion over the steam line that it parallels is very marked. The power 
house of this road also supplies power for the Cleveland & Berea 
line, which operates ordinary street railway equipments, with Brill 
trucks and Sprague motors. 





Buffet Trolley Car. 





The Highlands Scenic Railway Company, Kirkwood, Mo., has 
introduced a novel feature on itslines. Itconsists of a buffet trolley 
car which is said to be the only one in operation in the United States. 
This car is used for trolley parties, surprise parties, card parties, tea 
parties, wedding parties, political parties, etc., and judging from the 
illustration in the folder at hand, it resembles very closely the par- 
lor dining cars on steam railroads. Passengers are seen sitting at 
tables enjoying themselves at bountiful meals, and that essential 
functionary—the colored waiter—is coming down the aisle with a 
tray laden with good things to eat and drink. On the rear platform 
of the car is a brass band which presumably is employed for the pur- 
pose of adding pleasure to the trip. 

‘The car hasa seating capacity for 36 persons, has eight portable 
tables similar to those used on Pullman parlor cars, and the com- 
missary department is said to be complete and ample. The cars are 
very handsomely draped and beautifully illuminated with colored 
globes. The conductor is dressed in white and the motorman in 
blue. Refreshments are served on the car while it is in motion. 
The round trip is 21 miles in length, including one hour’s lay-over. 


Convention of the American Street Railway Association. 


All manufacturersesiring to exhibit at the St. Louis Convention 
of the American Street Railway Association are requested to com- 
municate with Mr. G. W. Baumhoff, care of the Lindell Railway 
Company, St. Louis, Mo., on or before Oct. 1. The committee 
having in charge the assignment of space to exhibitors at the coming 
convention have thus far received application for upward of 30,000 
square feet. There will, however, be no trouble in securing suitable 


space by those who desire it. 
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How to Save Money on Feeders. 


BY J. E. WOODBRIDGE. 

Many electric roads are making such extensive suburban changes 
or consolidations or other additions to their distant load that they 
are finding themselves confronted with the serious problem of long 
distance power transmission. 

The building of small power stations to supply these out-runners 
of an electric system is objectionable, asthey are very uneconomical 
to run in comparison with large central stations, On the other 
hand, the cost of feeders for roads extending from 6 to 12 miles from 
the station becomes almost prohibitive. This diffi- 
culty is particularly problematical where the load on 
the line extensions is intermittent, generally light, 
but occasionally very heavy. Such is the case with 
lines leading to summer resorts, fair grounds, race 
tracks and the like. An extra station to supply such 
a demand is out of the question, and miles of thick 
feeders for use one day in the week in the summer 
months are extravagant investments. In cases of 
this kind, the modification described below of the 
rotary transformer system is a great help in pro- 
ducing a uniformly distributed voltage. Many roads 
have on hand small generators ranging from 30 to 
100 kilowatts, which have been replaced by larger 
direct-connected units. With these and a few 
switches the system can be equipped. Fig. 1 shows 
diagrammatically the general arrangement of the 
machines, C, C, C, representing the ordinary power- 
station generators, one of which, C, is equipped 
with a double-throw main switch. 

In the down position this switch connects C, in multiple with the 
other dynamos as usual, and in the up position connects C, in 
series with the other dynamos as shown. 7 represents the 
trolley wire, / the ordinary feeders and /, a feeder insulated from 
the others. D and PD, represent two small generators bolted or 
coupled to each other, preferably coupled, and situated at any desir- 
able centre of distribution for the distant end of the road. D and 
D, are connected in series as shown witb the trolley wire at their 
common terminal. /, and the ground return will then constitute a 
1000-volt circuit. DD, will act asa motor and Dasa dynamo. The 
capacity of this circuit will be the combined capacity of Dand D,; 





Pra. ‘3. 


that is, if they are each 1oo-kw generators, they will deliver 200 
kilowattsto the trolley wire. This apparent paradox is due to the fact 
that the current coming vza /, down through D, and the car 
motors to ground generates an equal amount up from the ground 
through JP to trolley, so that both machines feed the trolley wire, 
though one is a motor and the other a generator. 

The great advantage of this is that the loss in the feeder F is re- 
duced 75 percent. If the load is increased it will carry double the 





load it would carry at 500 volts, with one half the fall ‘in‘trolley 
voltage, or quadruple with the same fall in voltage. 

What is generally more important is the fact that it reduces the 
loss in the ground return in the same proportion. If what is de- 
sired is extension of the lines this system will allow double the 
length of circuit with the same cost of feeders, or quadruple the 
length with the same size feeders, the present length at 550 volts 
considered as a basis. 

Of course, two or more of the station dynamos may be connected 
with double-pole switches, to feed as desired either the s00-volt or 
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1000-volt bus bars. Also, any number of distant extensions may be 
fed at rooo volts by installing in the car sheds or other convenient loca- 
tion a pair of coupled machines, connecting them to the 1000-volt 
feeders. In a majority of cases the load is sufficiently light a large 
part of the time to render the feeders ample to carry it at 500 volts. 
At all such times D and D, may be shut down, /; connected to 
the trolley and a 500-volt bus bar, C; being used in the usual man- 
ner, to provide for the running of these motor generators without 
attendance and for their proper control when the circuit-breakers 
go out. The arrangement shown in Fig. 2 may be used. Here the 
fields D and D, are both fed from trolley to ground. S represents an 
electromagnetic switch of type used to cut out storage cell 
when charging. It consists of a powerful magnet with a pivoted 
armature carrying an inverted U-shaped copper rod, which dips into 
two cups when the magnet is excited. This switch is designed to 
open the circuit at the point shown, and its magnet, wound for 500 
volts, is in shunt with D;. Its armature should be counterweighted 
so that when against the back stop it will only be attracted when D, 
is given a voltage of 450 volts ormore. If now a short circuit occurs 
on the line, and all the circuit-breakers open, the voltage of Cy 
should first be turned down, and the circuit breakers then restored. 
This will excite the fields of D and D,. C, should then be turned 
up rapidly, which will start D and D,, and when they approach 
voltage, switch 5, which fell open when the line was dead, will close 
automatically and restore normal working. 

With this arrang-ment also the motor generators may be started 
or stopped at any time from the central station, simply by starting 
or stopping the dynamo C, feeding the 1,000 volt line. A feeder 
of 500,000 circulars mils cross-section, five miles long, with its 
ground return, will have a resistance of at least one ohm. Such a 
line will give the cars roo amperes at 450 volts, with a generator 
voltage of 550. With the system here described, using two 100-kw 
machines at the centre of distribution, and the same generator at the 
station, 400 amperes will be fed to the trolley wire at the same volt- 
age, and with the same proportional loss of energy. In short, an 
increase of feeder capacity of 300 per cent. is obtained by an increase 
in dynamos of 100 per cent. 


A Simple Wiring Rule. 


BY E. P. ROBERTS. 

* The rule is that for a drop of 10 volts the ampere-feet is equal to 
the number of circ. mils cross-section of the wire. For other drops 
this varies as the ratio of such drop to Io. 

Example 1.—300 lamps each of 110 volts and one half an ampere 
are to be supplied at a distance of 500 feet with a drop of ro volts. 
Required, the size of wire. The ampere-feet is equal to 150 X 2 X 500 
=150,000. Therefore, the size wire is 150,000 circ. mils, the nearest 
size B. & S. gauge being No. ooo. 

Example 2.—60,000 feet from a power-house it is desired tosupply 
200 amperes at a drop of 100 volts. The trolley wireis No.oo. Re- 
quired, the size of feeder. Ampere-feet is equal to 60,000 X 200 = 
12,000,000 circ. mils for a 1o-volt drop. For a too-volt drop the size 
would be 1,200,000 circ. mils. Deducting the size of the trolley wire 
which is No. 00 or 125,000 circ. mils, gives 1,075,000 circ. mils, equiv- 
alent practically to two 500 circ. mils feeders, 

Example 3.—A trolley line is provided with two No. ooo 
It is desired to know how far they will carry 200 amperes 
with a drop not exceeding 80 volts. ‘Two No. 000 wires have an area 
of approximately 320,000 circ. mils, which, divided by 200 
amperes, gives 1600 feet for a 10-volt drop. As the drop is, how- 
ever, 80 volts, multiply by eight and obtain 12,800 feet as the resist- 


wires. 


ance. 

Wires of size-larger than No. 0000 are generally stated in circ. 
mils. For the benefit of those who are not familiar with the empiri- 
cal formula of the B. & S. gauge, attention is called to the fact 
that it is one of geometrical progression, that is, it doubles in 
cross-section for every three numbers increase in size, and each 
size has a cross-section .8 of that of the next larger, and that 
No. 10 B. & S. is about 10,000 cire. mils. No.5 B.&S. weighs 
100 pounds per 1000 feet. The formula would be accurate if the 
resistance of a mil-foot of commercial copper was 10 ohms at ordi- 
nary temperatures, and for standard makes of copper wire the for- 
mula is correct within 5 per cent. In other words, it is more 
accurate than the data-on which the calculations are based. 
Greater accuracy is unnecessary. 
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American Street Railway Association Convention. 


Following is a list of papers to be read at the convention of the 
American Street Railway Association, which will be held in St. 
Louis, on Oct. 20 next : 

‘*Track and Track Joints, Construction, Maintenance and Bond- 
ing,” by M. K. Bowen, superintendent Chicago City Railway Com- 
pany, Chicago. 

‘‘Trucks,” by John N. Akarman, superintendent Worcester Con- 
solidated Street Railway Company, Worcester, Mass. 

‘‘ How Can the Revenue of Street Railways Be Increased, Taking 
Into Consideration the Collection of Fares, Method of Registry, 
Transfers, Use of Tickets or Cash Fare, and Attractions Along the 
Line of Road,” by C. Densmore Wyman, general manager Milwau- 
kee Street Railway Company, Milwaukee, Wis. 

‘*The Modern Power House,” by Richard McCulloch, engineer 
Citizens’ Street Railway Company, St. Louis, Mo. 

‘‘ Modern Overhead Electric Construction,” by B. Willard, super- 
intendent New Orleans City & Lake Railway Company, New 
Orleans, La. 

‘Selection and Management of Employes” (to be read at execu- 
tive session), by W. F. Kelly, general manager Columbus Street 
Railway Company, Columbus, O. 

The following is a list of applicants for space for exhibition pur- 
poses during and in connection with the convention : 


Shickle-Harrison & Howard Iron Co. 
Commercial Electric Supply Co. 
Street Katlway Review. 

National Lead Co. 

American Electric Heating Corporat’n. 
Consolidated Car Fender Co. 
Missouri Car & Foundry Co, 
Missouri Malleable Iron Co. 

General Electric Co. 

The Johnson Co. 

Mica Insulator Co. 

Heine Safety Boiler Co. 

St. Louis Register Co. 

Devlin Street Car Brake Co. 
Sterling Boiler Co. 

Hartford Woven Wire Mattress Co. 
Standard Air Brake Co. 
Leshen-Macomber- Whyte Co. 
Meaker Manufacturing Co. 

H. W. Johns Manufacturing Co. 
The Diamond Truck Co. 

Paige Iron Works. 

J. G. Brill Car Co. 

The Peckham Motor Truck & Whee! Co. 
E. T. Burrowes Co. 


Scarritt Furniture Co. 

The Sargent Co. 

Wm. Wharton, Jr., & Co. 

The Creaghead Engineering Co. 
Theodore Fletcher. 

Chas. G. Smith. 

Munson Electric Conduit Co. 
Partridge Carbon Co, 

The Graham Equipment Co. 
Safety Car Heating & Lighting Co. 
American Car Co. 

Consolidated Car Heating Co. 
Central Union Brass Co. 

The Walker Co. 

The Trojan Button Fastener Co. 
Given Campbell. 

The Adams & Westlake Co. 

R. D. Nuttall Co. 

Shultz Belting Co. 

Western Electric Supply Co. 
The Ohio Brass Co. 
International Register Co. 

Gold Street Car Heating Co. 
Bundy Manufacturing Co. 
Brussels Tapestry Co. 


The Rights of Street Railways. 


According to a recent decision of the Michigan Supreme Court, in 
the case of the Detroit Citizens’ Street Railway Company vs. The 
Detroit Railway, ef a/.,as reported in Bradstreet's, municipal 
corporations have no power to grant exclusive rights to street rail- 
ways, gas or water companies, except upon authority from the Legis- 
lature, given explicitly and clearly expressed, and in construing 
charters and statutes conferring upon a municipality the right to pro- 
vide for these conveniences, the authority to grant exclusive privi 
leges will not be implied from the use of general language; that 
the authority of the municipality to grant rights to a street rail- 
way company to construct and operate a railway in the streets is 
such authority only as is granted to it by the statute; and 
that the grant of an exclusive right in the streets is not made, or 
authorized to be made, unless such grant or authority is given in 
express and explicit terms. The Court said: ‘‘We think the act 
in question cannot be construed as conferring the power upon the 
Common Council to grant such a privilege as that which was at- 
tempted to be conferred by the ordinance of 1862. Certainly there 
is no_express grant of the right to confer exclusive privileges, nor 
do we think that there is any clear implication of any such power 
arising out of the terms of the act. There is a limitation upon the 
right of the company to construct a railway, which is that before 


doing so the company shall procure the consent of the 
municipal authorities under such regulations and upon such 
terms as said authorities may from time to time prescribe. Fairly 


construed, this language relates to the terms and conditions to be 
prescribed for the contemplated occupancy by the parties to the con- 
tract, and the terms and conditions relate to such occupancy of 
such streets. Assuming good faith on tke part of the 
municipalities and private corporations contracting with them to be 
the rule, it would be difficult to imagine a case in which the 
attempted exercise of a right to grant an exclusive privilege could 
not be fortified by a well-grounded claim of necessity. We think an 
implication of power cannot be built up upon this claim.” 
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DYNAMOS, MOTORS AND TRANSFORMERS. 


Alternating-Current Transformers. FLEMING. Lond. £iec. A’cv. and 
Elec. Eng., Aug. 7; a continuation of his Cantor lectures (see Digest last 
week).—The present lecture is devoted to the testing of transformers, 
limiting himself to a single method which after long experience he found 
most applicable in all ordinary cases; the only apparatus required is a 
properly constructed wattmeter, a standard power-absorbing resistance 
and an auxiliary transformer; the method is said to be simple and direct 
and can be applied in any special station work shop; he discusses the ap- 
paratus in detail, especially the wattmeter; the description of the test is 
not very clear, but is accompanied by a good illustration; the measure- 
ments can be made with extreme accuracy; this measurement applies to 
the iron core losses on open circuit; besides this the copper resistance 
should be measured preferably by the fall of potential method, by com- 
paring the resistance of the coils with that of a standard resistance in 
series with them; the secondary drop between full and no load should 
also be measured, which is done by an electrostatic voltmeter by a 
method which he describes; these three tests give all the information 
necessary for a complete report on the transformer; the most convenient 
method of representing the results is the graphical one, which he de- 
scribes. “He shows how to determine the all-day and the all-year effi- 
ciencies, giving an illustration; it will generally be found that the 
actual efficiency at one-tenth full load is a very fair guide to 
the all-day efficiency on a load having a load factor of 10 per cent. It 
should be noticed that the iron core losses diminish as the transformer 
heats, which shows the necessity for defining the conditions under which 
the core-loss and efficiency should be taken. He shows the importance of 
systematic testing of transformers not only when they are purchased 
but at regular intervals thereafter. He describes the Sumpner method 
for testing large transformers without requiring a large consumption of 
power (it is analogous to the Hopkinson method for dynamos in which 
only the losses are measured). In addition to the efficiency tests there 
ought to be a series of security tests; the temperature should be taken 
after the transformer has been running 24 hours on open circuit and for 
two hours on full load; a voltage double that of the primary should be 
applied between the primary and the secondary and between the primary 
and the core, for at least 15 minutes; some tests should be applied to 
ascertain whether there is a large magnetic leakage. In conclusion he 
gives a table representing the secondary drop and core-loss in trans- 
formers of various sizes, of good makers, to be used as a sort or guide. 


Parallel Coupling of Alternators. LAFFARGUE. L’/nd. Ekc., July 25.— 
A brief description taken from a recent publication of Siemens & Halske 
describing a governor which they use. When two alternators are run 
with steam engines having the ordinary centrifugal governor, the load is 
made to be different in the two machines, it affects their synchronous 
running on account of the action of the centrifugal governor, it is there- 
fore not possible to run machines in synchronism with centrifugal 
governors. Inthe present system the governor is changed in order to 
meet the required conditions; this consists essentially of a disposition by 
means of which the angular velocity is the same while it allows different 
amounts of steam to enter the engine corresponding to the load; this is 
accomplished by connecting with the governor a lever connected with a 
spring 1n such a way as toincrease or diminish by its tension the action 
of the centrifugal force; 1t can also be accomplished by a counterweight 
which is displaced to one side or the other; by this means the loads on 
the alternators may be increased or diminished while the speed, and 
therefore the synchronism, remains the same; all the governors must be 
capable of being regulated together; the same method may alsu be used 
in connection with hydraulic turbines; an illustration of one of these 
is given; 1t has been in use in several installations, as for instance 
in Chemnitz and Dresden, and has proved to be very successful. The 
illustration shows a small electric motor mounted together with the cen- 
trifugal governor, but the description is not very clear; the motor is oper- 
ated from the exciting circuit; when synchronism has been obtained this 
governor will maintain it. 


Parallel Coupling of Compound Machines. Dussky and GrRauLr. 
L’Ind. Elec., July 25.—A discussion of the subject showing how series, 
shunt, compound and over-compound dynamos may be coupled in parallel; 
the matter seems to be compiled largely from American sources. 


Rotary Transformer. Hanarre. L’£Eclairage Elec., July 25.—A long, 
well-illustrated description of a machine constructed by Schuckert for 
generating continuous, single-phase, di-phase and tri-phase currents; it 








has only one winding; the description is given in detail, as are also the 
curves and other results of tests. 





Transformer Leakage Current. Jackson. Amer. Elec., August.—A 
criticism of the general belief among central-station men that the mag- 
nitude of the so-called ‘‘ leakage current” of transformers is a measure 
of the transformer loss. It is stated that the hysteresis effect causes go 
per cent. or thereabouts of the loss in transformers, so that the actual 
waste of power in the core should be the criterion of loss in trans- 
formers instead of the ‘‘ leakage current,” which 1s in part a wattless 
magnetizing current. A table given of transformer tests shows that 
while in three transformers tested there is no difference in the exciting 
current, a difference of over 40 per cent. exists in the core-losses. A 
calculation given for two transformers, in which the “leakage current” 
is about the same, shows that a station operating 100 transformers of the 
capacity considered would lose over $1200 per year on account of the 
greater core-loss of one of the transformers. The important points by 
which to judge transformers are given as follows: Core and copper losses, 
regulation, rise of temperature when operated under full load, and in- 
sulation between primary and secondary windings. For measuring the 
most important of these—the coil-loss and regulation—a wattmeter and 
not an ammeter should be used, as the ‘‘leakage current” of trans- 
formers, which are shown to be well designed by the loss and regulation 
tests, are of little importance to the superintendent. 


Alternating-Current Machinery at the Budapest F xfosition. Dussky. 
Elec. Eng., Aug. 19.—He mentions some series synchronous motors which 
are constructed as series direct-current motors with a drum armature and 
commutators; they start under full load; no sparking is visible at the 
carbon brushes at normal load; the current can be reversed without the 
use of any rheostat and without injury. He then describes the polyphase 
machinery, including drawings of some large three-phase generators, 
one of them generating two-phase currents from which three-phase cur- 
rents are derived by the well-known Scott system; this seems to be pre- 
ferred to the use of three distinct sets of coils as the latter would be much 
more complicated and expensive. 


Polyphase Motors. Von Dosprowo.sky, West. Elec., Aug. 22.—A re- 
print in full of the interview abstracted in the Diges/ last week. 

Modern Armaturc-Windings and Connections. POOLE. Amer. Elec., 
August.—A description, accompanied by diagrammatic illustrations, of all 
the low and medium potential, continuous-current, armature windings 
now in general use in this country. 


Use of Small Electric Motors. STEVENSON. Amer. Mech., Aug. 20.—He 
points out the reasons for the well-known fact that small motors are much 
less satisfactory than large ones. ° 

Faultsin Dynamos. Amer. Elec., August.—A discussion of the mistakes 
made in armature connections. 


LIGHTS AND LIGHTING. 

Electric Ene: gy and Acetylene. L'Ind. Elec., July 25.—A brief compari- 
son as producers of light. It is shown that acetylene is really a very poor 
accumulator of electric energy for lighting purposes and that its 
efficiency is very low; to produce one kilogram of carbide requires by 
the present processes an expenditure of four kilowatt-hours; this carbide 
will yield about 280litres of acetylene, which in turn will yield about 400 can- 
dle-hours. On the other hand incandescent lamps, even when poor, do 
not require more than four watts per candle, and the four kilowatt-hours 
would therefore give more than 1ooo candle-hours instead of 400 for 
acetylene. In producing the carbide, however, the plant may be oper- 
ated 24 hours a day with cheap hydraulic power, which is not the case 
with the electric light; considering the momentary efficiency and the 
daily efficiency, gives quite different results; for a given weight liquefied 
acetylene or the carbide yields the largest amount of light. Carbide can 
therefore be considered as a convenient and practical accumulator of 
light, enabling the daily efficiency of central electric stations to be in- 
creased in spite of the lower efficiency of the acetylene as a source of 
light when compared with the incandescent lamp; acetylene can pro- 
duce light more economically than the incandescent lamp in spite of its 
lower efficiency. 

Negative Resistance. G.F.FitzGeracp, Lond. £ic., Aug. 7; a brief 
reply to the communication of Thompson (see Digest, Aug. 15).—Thomp- 
son assumes that a resistance is a positive scalar quantity and then de- 
duces that it cannot be a directed quantity; if thus defined it cannot be 
logically assumed to have directed properties; that is one of the ques- 
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tions at issue; there is no authoritative statement as to whether or not 
resistance is defined as a positive scalar quantity. The ratio of two vec- 
tors is not all scalar, and there is nothing in the nature of scalar quan- 
tities to prevent the ratio of two vectors being a negative scalar; an 
alternating voltage is not a vector at all. He disclaims any desire to de- 
cide whether or no a negative resistance exists in any particular case, 
but he does claim that the only sound objection to the use of the term is 
founded on the clearness and convenience of using the term resistance 
only for cases in which work is irreversibly turned into heat. 


Use and Economies of Rectifiers for Arc Lightiug. HeskeTH. Lond. 
Elec., Aug. 7; a reprint of the long abstract of the paper noticed in the 
Digest, June 13.—The same issue contains an editorial discussion of the 
subject of rectifiers; it is chiefly a summary of the paper. 


New Form of Incandescent Lamp. Lond. Elec. Rev., Aug. 7.—An 
illustrated description accompanied by some reports and a discussion of 
a new form of lamp, the bulk of which has the shape of a flattened 
elipsoid, that is, like two saucers joined at their edges, the upper half 
being silvered (a similar lamp was recently shown in American journals) 
the carbon filament is placed so as to be as nearly as possible in the 
optical focus of the mirror; the silvering is electrically coated on the 
outside with copper so as to protect it; the lamp itself therefore combines 
its own reflector with it. Some reports are given, one of them showing 
an estimated saving of energy of 46.2 per cent. in the lighting of a mill 
over the ordinary lamps which were used in a part of the mill (but with 
which the light was not concentrated by reflection); although the actual 
candle-power of this new lamp was less, the illumination of the looms 
was estimated to be 25 per cent. better. Another report showed a saving 
of 46.7 per cent.; a third brief report says that the lamps gave good 
results for the twisting and sizing rooms, but not for the weaving 
machines, for which the light was too concentrated. An estimate taking 
into account the power and the original cost of the lamps shows a net 
saving for 1000 hours of about $3.35 perlamp. Editorially, it is thought 
that in such a comparison the lamps should be measured under identically 
the same conditions, but it is thought that the present form has consider- 
able merit. 

Series Ineandescent Lamps with Alternating Currents. L'Ind. £Elec., 
July 25.—An article of some length, which appears to be practically that 
of Rothert, noticed in the Diges/, March 28, describing the Westinghouse 
and the Helios systems and discussing the subject generally. 





Arc Lights in Parallel. SmirH. E£ilec. Eng., Aug. 19.—A short de- 
scription of what he considers a modern village lighting plant, at Nor- 
wood, O., in which the are lamps for street service are run two in series 
on 220-volt mains, consuming four amperes per pair of lamps, and burn- 
ing 150 hours with one pair of carbons, the lamps being of the enclosed 
type; 150 lamps are run in this plant; the few incandescent lamps used 
are run directly off the 220-volt mains. 

High-Voltage Incandescent Lighting. Amer. Elec., August.—The result 
of a canvass of central stations and isolated installations using 220-volt 
lamps. All the reports are very favorable toward 220-volt lamps and 
high-voltage working; some of those contributing information report 
that 220-volt lamps give even better satisfaction than lamps of lower 
voltage, both with respect to withstanding fluctuations of voltage and in 
maintaining their candle-power. 

POWER AND HEAT. 

Electric Heating for Tempering. Cuarpy. L’£clairage Elec., Aug. 
1.—An abstract of a paper read before the International Congress of 
Applied Chemistry describing an apparatus which consists of a tube of 
refractory material 60 cm long on which are wound coils of platinum 
wire o.5 mm in diameter through which the current is passed while the 
tube is caused to revolve so as to distribute the heat evenly; it can easily 
be tilted so as to throw the steel, which has been placed in the tube to be 
heated, quickly intothe tempering bath; it is stated that the temperature 
is uniform to within about 2 degrees, along the whole length of the tube; 
instead of a thermometer for measuring the temperature, the latter may 
be measured by means of an ampere and voltmeter connected to the 
platinum wire, from the readings of which the resistance of this wire can 
be determined and from this the temperature, which can thus be meas- 
ured to a twentieth of a degree; for maintaining a temperature of 850to 
1000 degrees C., a current of at least 8 amperes and 700 volts 1s required; 
if a watt costs as much as a litre of gas the cost of the heating is about 
the same whether by electricity or by gas; it is therefore cheaper to use 
gasin an engine with which to generate the electricity for heating. 

Electric Furnace. Moissan. L’£clairage Elec., Aug. 1.—An abstract 
of arecent paper read before the International Congress of Applied 
Chemistry, giving a review of the principal results which have been 
obtained by him. S 

Transmission of Power in Mines. KENNEDY. Lond, £éc. Kev., Aug. 
7.—The first article of a series, in which he intends to compare the other 
agents, steam and compressed air, with electricity for this purpose in 
order to show in what cases electricity is superior and why it is so; he 
compares the three systems from the point of view of the efficiency of 
the transmission, the efficiency of the conversion and in regard to their 
relative convenience and adaptability ; the latter point of view is the 
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most important, although the question of efficiency is also becoming so; 
the article seems to be impartial; steam has some advantages for wind- 
ing in collieries, and compressed air has no advantages for this purpose, 
but for all other purposes electricity or compressed air can be used with 
advantage; these two methods are then discussed in detail. 





Electric Tempering. Taux system. Eng. & Min. Jour., Aug. 8.—A 
brief editorial referring to this process (Digest, June 2c). It gives briefly 
the results shownrrecently before a committee of engineers specially ap- 
pointed to investigate the matter, and it is thought quite worth while for 
toolmakers and manufacturers of tool steel to investigate the subject 
further. A drill thus hardened pierced a shell twice as quickly as one 
made of the best hardened steel; it was afterward examined witha 
microscope, but not the least injury could be discovered; a circular saw 
cut iron bars with surprising ease; with a cold chisel ‘‘a steel bar, 9.5 
inches, was cut through,” and the operation repeated five times on the 
same bar, after which a cast-steel plate, 4%-inch thick, was cut with the 
chisel, the edge of which showed neither a fissure nor any other alteration; 
a table knife cut iron wire %-inch in diameter just as easy as a cotton 
string; the process is said to consist in the hardening of the red-hot steel 
objects in a bath traversed by an electric current; no further information 
is given. 


Strength of Electrically Weld.d Flanges. Digest of Physical Tests, 
July.—An eight-inch iron pipe %-inch thick, with flanges electrically 
welded on, when tested to destruction at Lloyd’s Proving House, Nether- 
ton, England, broke in the body of the pipe at 88 tons, the welded part 
remaining intact, anda similar pipe of steel broke in the welded part of 
the flange atover 1o1 tons. These tests were tensile only, and were 
carried out with the view of proving the absolute soundness and conse- 
quent strength of the flanges electrically wielded on; no further 
information is given. 


Electric Fire Pumps for Mills. Newcoms. Elec. Rev., Aug. 19.—A re- 
print of the article abstracted in the Digest, Aug. 15. 


TRACTION. 


Liverpool Overheat Railway. Lond. £ilec., Aug. 7.—A brief editorial 
summary of the accounts for the half year ending June 30, which have 
just been published. Everything connected with this road has been 
uniformly successful ; over the six miles now in use 313.01 train miles 
were run and 3,739,575 passengers were carried ; the revenue from pas- 
sengers and parcels amounted to 47.8 cents per train mile; the total ex- 
penditure did not exceed 30.2 cents per train mile, or approximately 
62.3 per cent.; of these items the total generating expenses were 6.78 
cents per train mile, of which only about 1 cent was paid for fuel; the 
rolling stock, consisting of 38 coaches of 56 passenger capacity, or 19 
trains, has not been increased; a5 per cent dividend on the preference 
shares and a 2.75 per cent. dividend on the ordinary shares was paid, 
amounting to a total of about $55,800. 


Single-Track Raiiway System. Lond. Elec. Rev., Aug. 7.—A brief ac- 
count and discussion of the Behr ‘‘ Lightning Express” system which has 
been referred to frequently in these columns; several illustrations are 
given of the Latrigue system which is of the same general construction 
and is in use with steam locomotives in a railway in*Ireland and one in 
France. Inthe Behr system speeds of 150 miles an hour are to be ob- 
tained; editorially it is thought that the system is far better fitted for 
moderate duties than for high speeds; attention is called to the fact that 
while the centrifugal force may be taken care of by suitable construction, 
yet its effect on the passengers still remains unbalanced and this is 
thought is fatal to the system, unless the curves are of great radius; it 
might be used for freight which is carefully packed but not for pas- 
sengers. 
7'raction Diagrams. ToMuLinson. Lond. Zkec. Xev., Aug. 7; a contin- 
uation of his serial (see Digest last week).—He shows how the mean 
speed is obtained and discusses the effect of grades on the central-station 
economy; no general conclusions seem to be given. 


Conduit System. FRANKLYN. Elec. Eng., Aug. 7.—A reprint of an 
illustrated paper on the Brand electric railway system read before the 
Tramways Institute. It appears to be a combination of a conduit and a 
sectional system; the conductor is in sections which are depressed by the 
over-running trolley passing through the slot, thereby making contact, 
by means of a piston acting through a stuffing-box, with the live conduc- 
tor, which 1s hermetically sealed in a tube in the bottom of the conduit. 
The paper shows a great lack of knowledge of electrical subjects; the 
discussion was very unfavorable. 


Overhead Railway Contacts. L’Eclairage Elec., July 25.—I\lustrated de- 
scriptions of the Hopkinson and Siemens methods in which the trolley 
wheel is replaced by a horizontal bar. 

Horseless Vehicles. L'Ind. Elec,, July 25.—A note stating that an ac- 
cumulator had been invented which is cheap and will develop two horse- 
power during 24 hours with a dead weight of 23 kilograms (50 pounds); 
the announcement is stated to have come from this country. 


Meeting of Tramways Institute of Great Britain and Jreland. Lond. 
Elec. Eng., Aug. 7.—An abstract of the proceedings of the annual meet- 





































258 - 


ing; the papers refer chiefly to non-electrical subjects, with the exception 
of one on a conduit system, noticed elsewhere. 





Repairs to Street Railway Apparatus. Amer. Elec., August.—Instruc- 
tions for making emergency repairs, such as temporary repairs to enable 
a disabled car to proceed with its own power to a car house. 


Underground Road in Budapest. Elec. Eng., Aug. 19.—Reproduc- 
tion of some of the construction diagrams of the tunnels and cars, witha 
brief description, reprinted from the Railroad Gazette. 


Trolley Accidents. Elec, Eng., Aug. 19.—Reports of a number of recent 
typical cases from which lessons may be drawn. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Belfast. McCowen. Lond. Ziec., Aug. 7.—An abstract without illus- 
trations, and with the discussion of the paper noticed in the Digest last 
week. It is followed by an abstract of a discussion regarding the exten- 
sion of this plant, in which some unfavorable views are expressed regard- 
ing the operation of-the gas engines and the cost of gas fuel. 

Lond. Engineering, Aug. 7.—The conclusion of the discussion tollow- 
ing the reading of this paper. 

Equalizer Systems of Distribution. Lond. Elec. Rev., Aug. 7.—A short 
editorial summarizing the different proposals and appearing to favor the 
secondary battery, equalizers and motor generators. 


Electricity in the United States Navy. ROLLER. Amer. Elec., August.—A 
description of the applications of electricity on board of men-of-war, with 
illustrations of some of the latest types of apparatus and fittings. Among 
the minor devices described is a small helm indicator, which shows 
approximately the angle of the rudder by the lighting of one of a number 
of incandescent lamps behind a perforated dial cover. When the helm is 
put over current is sent through the lamps in turn by a contact-arm from 
the rudder-post, which sweeps over a series of contacts spaced from 25 
degrees to 5 degrees apart on each side of the -midships position, each 
contact completing a circuit through its corresponding lamp. 


Belfast. McCowen. £lec. Eng., Aug. 19.—A reprint of the abstract 
referred to in the Digest last week. 


WIRES, WIRING AND CONDUITS. 


Interior Wiring. Amer, Elec., August.—An article on switch control 
in electric lighting installations, including descriptions of methods of 
control for special cases, such as the lighting of theatres, gymnasiums, 
etc. 

ELECTRO-PHYSICS AND MAGNETISM. 

Roéntgen Rays. Roiri. Rend. Acc. Line. 5, 1, pp. 156, 185 and 342 ; 
three articles abstracted briefly in the Proc. Lond. Phys. Soc., July.—In 
the first he endeavors to account for the penumbra invariably present in 
such photographs even when the rays come from a point ; he attributes 
the indistinctness of outline to the diffusion in the wall of the tube. Thin 
sheets of mica enclosed in the tube in the path of the cathode rays be- 
came red hot over a considerable area even when in the focus of the 
rays ; photographs showed that the rays issued from this red hot mica. 
He describes minutely the behavior of a tube during its exhaustion, 
noting three stages, the Réntgen action beginning at the second when 
the whitish light disappears, and their action is most energetic during 
the third when the bluish double cone becomes invisible. The second 
article 1s on the point of emission of R6ntgen rays ; discs made of vari- 
ous substances were placed in the tube in the path of the cathode rays, 
and exposures were taken from the side struck by the rays; the action 
was much more intense whenin front than when behind these discs 
which he attributes to the imperfect transparency of the discs ; on using 
aluminum the action on two equidistant plates was the same ; he con- 
cludes that the rays emanate from the surface struck by the cathode rays. 
The third article is on the duration of emission of these rays and de- 
scribes experiments which showed that the photographic action was not 
influenced by the frequency of the discharges but only by their total 
number, provided the tube is kept in the same condition of luminosity. 
To determine the time during which rays are produced from a single 
discharge, he adapted an arrangement which is described and which 
showed that the duration of emission is an appreciable time and must be 
less than zg}, of a second. 

The Way in Which X-Rays Produce a Discharge of Electrified Bodies. 
Vittart. L’/nd. Elec., July 25, and L’Eclairage Elec., Aug.1; an abstract 
of an Academy note.—The results are briefly as follows: The discharge 
seems to be by convection due to the motions of the particles of the air ; 
the discharge becomes slower as the surface of the electrified conductor 
which is exposed to the air is diminished, by being covered with paraffin; 
when completely covered with paraffin the discharge ceases almost im- 
mediately after it commences, which is thought to be due to the traces of 
air in the paraffin; when the conductor is surrounded by air and bya tube 
of paraffin it will discharge itself rapidly at first, but very slowly after- 
ward; the electricity discharge from the body by the action of these rays 
can be collected on the paraffin or metal tube surrounding it ; the metallic 
tubes, whether insulated or not, which surround the electroscope serve as 
condensers for the charges. 
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Action of Tubes and Metallic Discs on X-Rays. Virtvari. Lind. Elec., 
July 25, and Z’Zclairage Elec., Aug 1; an abstract of an Academy note.— 
He had already demonstrated that X-rays passing through tubes which 
are opaque, semi-transparent or transparent, lose much, little or very 
little respectively of their power of discharging an electroscope; it seems 
therefore that these rays act not only in their direction, but also later- 
ally, and that opaque bodies, suppressing the lateral rays and allowing 
only the straight ones to pass, diminish the total radiation. 


Refraction and Diffraction of X-Rays. Gouy. L'Ind. Elec., July 25; 
an Academy note.—An account of further experiments with more per- 
fected apparatus; one series of experiments was made with transparent 
bodies and another with those nearly opaque; the calculated index is 
given in ashort table; for transparent substances the observed deviations 
are only fractions of a second, from which he concludes that the refrac- 
tion is imperceptible; for the more opaque bodies the deviations are also 
within admissible errors. He also found that the diffraction is zero or 
scarcely perceptible; he therefore thinks it is certain that if diffraction 
exists like with light the wave-length of the X-rays is considerably less 
than 0.005 micron; there is no indication that diffraction exists at all. 


Tubes for Réntgen Rays. Boas. Beib. Zeit. Instrumk., 16; noticed 
briefly in the Proc. Lond. Phys. Soc., July.—He recommends a V-shaped 
tube, the anode and cathode being tubes in the two branches; the fluor- 
escent spot produced at the bend can be diminished to very small dimen- 
sions by drawing the tube narrower between the two electrodes. 


Velocity of Réntgen Rays. SELLA and Majorana. Rend. Acc. Linc., 5, 1, 
p- 168; abstracted in the Proc. Lond. Phys. Soc., July.—They first used a 
delicate test with a powerful magnet to find whether there was any devi- 
ation, but were unable to observe any; they then assigned a lower limit 
to the velocity and arranged an experiment, the results of which are not 
given in the abstract. 


Action of Réntgen Rays on the Radiometer. FONTANA and UMANI. 
Rend. Acc. Linc., 5, 1, p. 170; abstracted in the Proc. Lond. Phys. Soc., 
July.—They criticise the paper of Gossart and Chevallier on this subject, 
in which the rays were said to have an influence on the motion of the 
radiometer ; the present authors attribute the action to the electrifica- 
tion produced on the walls of the tube and of the radiometer, and they 
confirm this conclusion by experiments ; they conclude that if any direct 
action exists it must be exceedingly small. 


Action of Rontgen Rays on Diphtheretical Bacitlli. BeERTON. L'/nd. 
£lec., July 25, and L’£clairage Elec., Aug. 1; a short abstract of an Acad- 
emy note.—He exposed cultures of bacilli of diphtheria to the Réntgen 
rays during 16, 32 and 64 hours, after which exposure they were tested, as 
were also those cultures which had not been so treated; no different 
results were obtained. 


Continuous Generation of High-Frequency Currents. D}'ARSONVAL. L’/nd. 
Elec., July 25, and L’E£clatrage Elec., July 25.—An Academy note describ- 
ing the physical action of high-frequency currents, and practical means 
for producing these currents continuously. In a previous communica- 
tion he had shown that organic combustion is increased under the influ- 
ence of these currents ; he therefore subjected animals to such currents 
for a long time to see the effect ; the principal difficulty consisted in 
devising apparatus which would generate these currents continuously, 
as it was important to use the ordinary apparatus; he succeeded in 
devising an apparatus which will operate during the whole day 
without attention, quite cheaply and with a good efficiency. In 
using the ordinary Tesla or Thompson apparatus with alternating 
currents the two discharge knobs representing the terminals of the con- 
denser, are also connected with the high-tension circuit of the trans- 
former and at each spark, therefore, the transformer is short-circuited 
and destroy these knobs rapidly and there is danger of injuring the 
transformer, while at the same time itis very inefficient. To avoid this 
he places in the circuit of the high-tension transformer a condenser with 
variable capacity according to the energy required; the second con- 
denser which produces the oscillations and is connected with the dis- 
charge knobs is in series with the first; the secondary of the transformer 
is therefore never short-circuited; by properly regulating the capacities 
of these two condensers itis no longer necessary to use the air blast to 
blow out the spark; still better results are obtained by placing in series 
with the primary of the transformer an adjustable self-induction; this 
increases the voltage at the terminals of the primary. The frequency 
was 42, the closed-circuit transformer had a capacity of three kilowatts 
and gave 15,000 volts; without the use of the additional condenser the 
apparatus consumed 30 amperes at 110 volts to produce high-frequency 
currents capable of lighting three lamps of 20 candle-power each placed 
in shunt to the solenoid, and in spite of an _ air blast the 
discharge knobs were rapidly destroyed; by using the additional con- 
denser and the self-induction coil the consumption was only three amperes 
and the lamps burned even brighter, showing an increase of the high- 
frequency current. He also tried with good effect the use of Leydan jar 
condensers filled with water; this apparatus was run 24 hours continu- 
ously without more than a slightrise of temperature. In his physiologi- 
cal experiments the animal was placed inthe solenoid, the currents being 
therefore induced inits body; the high-frequency currents were measured 
with a thermic ampere-meter, but he also used a modification consisting 
of a very thin metallic tube connected in some way with a manometer so 
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that,the heating of the tube is recorded on this manometer; the descrip- 
tion is not very clear; it 1s made independent of the atmospheric tem- 
perature by means of a second manometer tube, the whole operating as a 
differential thermometer; the apparatus was calibrated with a low-ten- 
sion current. To find the effect on the organic combustion in the animal 
he placed it on a balance; a small Guinea pig lost six grams in 16 hours 
when not acted on by the current, while it lost 30 grams during the same 
time when the current was flowing; when the current ceased the animal 
gained about one gram in weight during two hours; afew other results are 
given showing that the loss in weight is greater for small animals; the 


results confirm those obtained by the analysis of the products of respi- 
ration. 


Alternating-Current Rushes in Condensers. SCATTERGOOD. Lond. £iec. 
kev., Aug. 7; the conclusion of his long article (see Digest, last week).— 
He describes several experiments showing that the impedance of the 
transformer was greater on a sparking than on a normal circuit; in one 
case the increase in impedance was found to be about s50-fold. Other ex- 
periments showed that the conversion ratio was also altered for the two 
kinds of circuits; the effect of loading the secondary, when a condenser 
and spark gap were in series with the primary, was to alter the conver- 
sion ratio from 3 to nearly 2; this is easily accounted for on the hypo- 
thesis of high-frequency currents; the magnetic leakage is enormously 
exaggerated under high frequencies, and therefore such currents have 
the effect of producing a considerable leakage drop, altering the conver- 
sion ratio very materially, even so much as to change a step-up into a 
step-down transformer. In conclusion, he believes the results of these 
experiments to be novel and interesting, although the principles are well 
known; he believes the method which he described may ultimately be de- 
veloped into a system of electric lighting in which the transmission will 
be effected by the ordinary high-tension alternating currents, while the 
lamps will be vacuum tubes excited by the high-frequency currents pro- 
duced by condensers and spark gaps. 


Dispersion. WHeEavisipE. Lond. #lec., Aug. 7.—An article of a mathe- 
matical nature in which he calls attention to some obscurities and incon- 
sistencies in Helmholtz’s theory (see Digest, Aug. 15). 


Aurora Borealis. EBert. Wied. Beiblaetter;noticed briefly in the 
Lond. £/ec., Aug. 7.—He describes some experiments to imitate this 
phenomenon; spheres, plates and cylinders of brass and iron were 
exposed in a vacuum to electromagnetic waves, and it was found that 
auroras and halos encircled them and were powerfully influenced by 
magnetic forces; up to a certain point their luminosity increased with 
the strength of the magnetic field; this points to the explanation that the 
sun sends out electromagnetic waves which produce the aurora at the 
more intense points of the earth’s magnetic field. Another physicist— 
PAULSEN (presumably in the same journal)—inclined to the view that the 
aurora, especially the steady glowing kind, 1s due to a fluorescence of 
the air under the influence of cathode rays emitted by the sun, the dis- 
tribution of the fluorescence being governed by the earth’s magnetic 
field. 


Field Due to Electrical Oscillations. WLECHER. Wien. Ber. 104, 7; 
abstracted in the Proc. Lond. Phys. Soc., Jaly.—He describes some tests 
in which an exploring coil leading to an electrometer was used for finding 
the distribution; constant currents were then passed through the 
solenoids until the same distribution of lines was obtained; from this the 
ratio of the two currents were found, which agreed well with theory. 

Deviation of the Compass on Iron Ships. Beib. Zeit. Instrumk., pp. 29 
and 45, 1896; abstracted in the Proc. Lond. Phys. Soc., July.—Some 
information regarding the causes of deviation and their compensation. 

Rotary Magnetic Polarization. Cotton. L’Eclairage Elec., July 25.— 
The first part of a long article on experimental researches, especially 
with colored media. 





Réntgen-Ray Apparatus Operated from Alternating Current Circuits. 
Houston and KENNELLY. Amer. Elec., August.—A description of a com- 
plete R6ntgen-ray installation for practical use in hospitals, etc., with direc- 
tions for making the Tesla induction coil forming part of the same; the 
apparatus described is for use on an ordinary alternating-current incan- 
descent electric-lighting circuit; the use of an air-blast from a foot bel- 
iows is recommended; with the air-blast and apparatus described a good 
radiograph of the bones in the hand can be secured in about 30 seconds, 
and radiographs through the body of a boy in about six minutes. While 
the authors state that they have not been able to ascertain how small an 
induction coil is sufficient for use with the apparatus, they have reason 
to believe that it may be considerably smaller than that which 1s neces- 
sary to furnish an 8-inch spark in air when excited from a voltaic battery 
through an interrupter. 


Rénigen-Ray Experiments. Goopinc. Amer. Elec., August.—An induc- 
tion coil, giving a 3.75-inch spark is stated to be amply large enough for 
Réntgen-ray experimental work; a R6éntgen-ray scr-en or fluoroscope 
may be made with % ounce of Merck's tungstate of calcium, which 
amount can be purchased from a druggist for about 16 cents. 

Tesla-Thomson High-Frequency Coil. McKissick. Amer. Elec,, Aug- 
ust.—A description of the construction of a Tesla-Thomson high-fre- 
quency coil, large enough to give a 5-inch spark and excite Réntgen-ray 
tubes. : 
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Deleterious Effects of X-Rays on the Human Body. Frei. £lec. Rev., 
Aug. 19.—A communication stating that he had noticed similar results to 
those recently described by Hawks (see Diges/, last week). 

Roiti’s Réntgen-Ray Tube. Elec. Jour., Aug. 15.—A reprint of the 
illustration in the article abstracted in the Digest last week. 

Discharge of Electrified Bodies by Means of a Tesla Spark. SMITH. 
Nature, abstracted inthe Zlec. Eng., Aug. 19.—On electrifying a glass rod 
and one of sealing wax and then brirging them near the discharge points 
of a Tesla apparatus, he found they were both quickly discharged, show- 
ing that the high-frequency sparks discharge electricities of either sign. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Ozone Generator. ANDREOLI. Lond, Ziéc., Aug. 7.—A communication 
in the form of a protest against the critical statements recently published 
in that journal (see Digest, Aug. 15). Those statements were utterly 
wrong; he never constructed an apparatus with no intervening dielec- 
trics; the construction of his ozonizers (which are not described) enables 
him to use both sides of the electrode, thus giving twice the ozonizing 
surface, thereby increasing the yield; in his apparatus ‘‘ there is succes- 
sively a metallic electrode, a dielectric separator facing, on one side, the 
active surfaces of the first electrode, on the other, one active surface of 
the other electrode, and so on”; each dielectric separator is therefore 
between two flows of the silent discharge; with 12 electrodes there are 
therefore 22 electrifying surfaces; in a 1-hp generator there are 12 elec- 
trodes of one square foot each; he utilizes the property of points, edges, 
etc., inthe production of ozone (but how, is not described); each elec- 
trode has at least 10,000 points per square foot; quite a number of these 
generators are in use; the ozone is produced by means of 10,000-volt 
transformers; he claims that there is no other ozonizer which for a given 
power will give more ozone than his, which can be worked continuously 
day and night. An editorial note acknowledges an error in the case of 
the apparatus having rows of points; the former criticism, however, 
remains unaffected; it is claimed that the coating surfaces should be out 
of contact with the gas to be ozonized, which is not the case in this 
apparatus. 


Recent Application of Electro-Chemistry. MinetT. L’£clairage Elec., 
Aug. 1.—An abstract of a recent paper read at the International Congress 
of Applied Chemistry; it is general in character, covering recent progress. 
Among other things he states that for zinc plating a solution of sulphate 
of zinc having a density of 1.2is generally used, the current density be- 
ing 0.2 to 0.3 ampere per square decimetre, and that recently it has been 
found that asmall quantity of the sulphide of zinc introduced gives a 
more compact deposit; the anode should be pure zinc. Tinning has been 
usually carried out with an acid solution, but more recently an alkaline 
solution is preferred, containing 12 per cent. of chloride of sodium and a 
few per cent. of caustic soda. Regarding the production of aluminum he 
gives the following figures with a current of 4000 amperes at 7.5 volts, 1 
kilogram of aluminum can be produced per hour; that is, 4o horse- 
power are required per kilogram, of which 16 are used for producing 
the chemical reaction and the other 24 are for overcoming the resistance, 
showing therefore an efficiency of 75 percent. Anestimate is given for 
a 1000-hp plant; it is followed by an abstract of the discussion. 


Solubility of Carbon in Rhodium, Indium and Palladium. Moissan. 
Lind. Elec. and L’Eclairage Elec., July 25; a brief abstract of an 
Academy note.—In a former note he showed that platinum at the boiling 
temperature in the electric furnace dissolved carbon which subsequently 
separated out as graphite; he since found that the same was true of the 
above-mentioned metals and therefore they do not form carbides. 


Tungsten. Moissan. Lind. Elec., July 25, and L’Eclairage Elec., July 
25; an abstract of an Academy paper.—This material may be easily ob- 
tained by means of an electric furnace by the reduction of tungstic acid 
by means of carbon; if there is an excessive carbon or if the metal is 
fused in a carbon crucible, a carbide is formed, 

UNITS, MEASUREMENTS AND INSTRUMENTS. 

An Absolute Astatic Galvanometer of Great Sensitiveness. Broca. L’/nd. 
Elec., July 25, and L’£clairage Elec., Aug. 1; a reprint of an Academy note 
describing the construction of a new form of instrument.—A year agoWeiss 
showed the advantage of using a pair of long vertical needles; the present 
writer states that to make the instrument independent of the earth’s mag- 
netism the needles must be absolutely parallel, which is a condition difficult 
to realize, and he therefore uses instead needles having a consequent 
pole at their centre; these are mounted exactly vertically, with opposite 
poles toward each other; this will form an astatic couple which will al_ 
ways be in indifferent equilibrium in a uniform field; this he discusses 
mathematically; such a system is practically independent of the changes 
of magnetism due even to large magnets; the ordinary directing magnet 
is therefore no longer applicable, and he replaces it by two small mag- 
netized needles, one placed perpendicularly to the coils and the other 
parallel at the height of one of the poles of the needle. The suspended 
needles must be absolutely straight, which is accomplished by heating 
and tempering them 1n the form of a wire under tension; they are mag. 
netized by striking their middle point onto a strong magnet. In com- 
paring the magnetization of these needles with the ordinary ones having 
two poles, he found the former was 0.9 of that of the latter, which was 
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very satisfactory; they also are quite permanent; they may be used with 
a single pair of coils, a double pair, or with three pairs. He obtained a 
constant of 250 as compared with 11o for the Weiss form, without even 
reaching the best form of his own device; a single pair of coils is more 
sensitive than a doubie pair, and almost as sensitive as with three pairs. 
He therefore prefers the former. 


Galvanometers. PETTINELLI. Nuovo Cimento, 4, 3; abstracted briefly in 
the Proc. Lond. Phys. Scc., July.—He describes the construction of gal- 
vanometers of the Thomson type in which the suspended system is 
totally immersed in water; he claims the advantages of a perfect dead- 
beat movement, insensibility to transverse shocks, possibility of using 
large mirrors and fine suspensions, the weight being made small by 
floats; one of these instruments gave a deflection of 1 mm at a distance 
of 1m with 4.5 x 10716 watts; its resistance was 3.2 ohms. 


Electroscofe with Three Gold Leaves. Benoit. L’Eclairage Elec., Aug. 
1.—An Academy paper in which he describes a modification of the ordi- 
nary gold leaf electroscope, which increases its sensitiveness and makes 
it more precise; the improvement consists simply in the addition of a 
third gold leaf. The advantages are that the central leaf is always verti- 
cal, the two others being developed to the same degree on both sides; the 
former therefore forms a plumb-bob enabling the angles to be measured; 
for small angles the sensitiveness is increased in the ratio of 1 to 1.49; 
the limit of the angle is 120 instead of 90 degrees and it can therefore be 
used for higher voltages. 


Measuring Instruments. ARMAGNAT. L’Eclairage Elec., July 25; a 
continuation of his article (see Digest, June 27).—He discusses quite fully 
the subject of mirrors, scales, lenses and the beam of light, in connection 
with mirror instruments. 


Wheatstone and Kirchhoff Bridge. KonvrauscH. L’£clairage Elec., 
Aug. 1; abstracted from Wied. Ann., Vol. 56, p. 177.—He describes a few 
modifications, one of which consists in adding a coil at each end of the 
bridge wire; their resistance is made equal to 4.5 times that of the wire; 
the construction of a simple condenser to be used in connection with 
his measurements is also shown and consists in pasting on the sides of 
pieces of paraffin paper variously shaped pieces of foils of metals. 


Localization of Faults in Electric Light Mains. RapuHaEt. Lond. Elec., 
Aug. 7; a continuation of his serial (see Digest, Aug. 15.)—He discusses 
the fall of potential methods and their application. Among some general 
conclusions he states that the loop tests are to be preferred whenever 
they can be used, as they are easier to carry out than the fall of poten- 
tial methods, and are not influenced by the variations in the resistance 
of the fault; besides, exactly the same apparatus and methods are used 
whatever the resistance of the fault or the cross-section of the cable; 
he does not favor the use of a telephone in place of the galvanometer in 
the loop method, owing to the fact that it does not show whether the 
balancing resistance should be increased or decreased, and on account 
of the effects of the capacities and self-inductions ; a fall of potential 
method must be used when the only available return circuit has a very 
large equivalent length in terms of the main cable; Varley’s method 
cannot be used when the resistance of the loop is very low; the method 
is a favorite one in cable factories on account of its convenience. 

Measuring Power in Polyphase Circuits. GUILBERT. L’£clairage 
Elec., Aug. 1; a mathematical article discussing the subject in general.— 
The methods of Blondel and Behn-Eschenburg are discussed ; he shows 
that the universal wattmeter and the system of Behn-Eschenburg enable 
the number of readings to be reduced in most cases. 





Measuring the Insulation Resistance of Continuous-Current Networks 
During Oferaticn. BENECKE. £/'ty, Aug. 19 —A short, mathematical 
article discussing a general solution which is of interest from a theoretical 
standpoint, no practical value being claimed for it; the conductors are 
connected with known resistances to ground and the currents passing 
through these are measured; from this the insulation resistance can then 
be calculated trom the formulas which he gives. 


Meters. MILNE. £iec. Jour., Aug. 15.—A reprint of the long, illustrated 
article read before the Canadian Electrical Association. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 
Disturbances in Tclephone Wires. Rueins. L’Eclairage Elec., July 25; 
abstracted trom the jour. 7elegraphique tor June.—Referring to the ex- 
perience at Dijon, he shows that although the best solution is to use 
double circuits, very good results can be obtained by using a common 
return conductor for all the circuits of one of the arteries; in most cases 
this can be readily done at small expense. 


MISCELLANEOUS. 

Action of High-Frequency Currents on Toxine Microbes. MARMIER. 
L'lnd. Elec., July 25; an abstract of a Physical Society paper.—D’Arson- 
val and Charrin had announced that high-frequency currents modified 
these toxines very decidedly; the present writer experimented to find 
whether the alteration was an electric phenomenon or whether it was a 
secondary result of well-known effects; he found that the alterations 
were produced only when the liquids were heated to a temperature which 
itself was sufficient to produce the modification; no change was produced 
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when heating was prevented; he therefore concludes that the high- 
frequency currents themselves have no such action. 


International Congress of Electricians at Geneva. Lond. Engineering, 
Aug. 7.—A preliminary report of the organization and the programme 
of this Congress, which opened Aug. 4. 

Biographical. 
John Pender, 

Lond. £v/ec., Aug. 7.—An obituary notice of Sir Wm. Grove. 


Lond. Zéc., Aug. 7.—A full-page portrait of the late Sir 





Zinc in Boilers, Amer. Elec., August.—An editorial discussing the 
utility of zinc in boilers; the conclusion is that the arguments in its favor 
are little more than speculative, and, besides, the conditions upon which 
they are based do not obtain in practice; therefore, in the lack of any 
direct personal evidence of beneficial effects from such use of zinc, an 
engineer is reasonably safe in assuming that he can safely neglect apply- 
ing it in a boiler. 

Effect of X-Rays on Germs. SHRAEDER. Elec. Eng., Aug. 19.—A note 
stating that in experiments made by him at the Missouri State University 
success was reported in nearly every instance; the first experiments 
were made with diphtheria bacilli, two animals being inoculated, one of 
which was then exposed to the rays for four hours and the other was not 
exposed at all; the former is still alive after eight weeks without a trace 
of the disease while the other died within 28 hours. (The death of Dr- 
Shraeder has just been announced.) : 


LElectrolyzed Salt Water. Procer. Elec. Eng., Aug. 19.—A note stat- 
ing that he uses this as an antiseptic in the Paris hospitals; it is neither 
caustic nor irritating and may be applied to the mucous membrane as 
well as to the skin; it removes all bad odors, stops all fermentation, kills 
microbes more effectually and rapidly than any other antiseptic, cleanses 
and heals fetid wounds and sores, and hastens healing; he considers it 
an ideal antiseptic. 


Elect:ical Features of the Geneva Exposition. Elec. Eng., Aug. 19; a 
brief, illustrated account of some of the electrical exhibits.—Although 
the exhibition is not very large, the exhibits are said to be of a high 
quality; the description is limited to a few of the more striking electrical 
exhibits; the distribution of power by means of motors is shown there on 
a very large and impressive scale; the transmission of power from the 
Rhone is by the Thury continuous-current system, which, however, is not 
described; an illustration is given of a large direct-current generator for 
the production of aluminum, the shaft of which is vertical; it generates 
7500 amperes at 65 volts. 


Electrical Bottle Filling Machines. West. Eilec., Aug. 22.—An illus- 
trated description of a machine used in Chicago in which the valves for 
starting and stopping the flow of the liquid are operated electrically, the 
first by a push button operated by placing the bottle in its position, and 
the second by two insulated terminals on the nozzle of the bottle, which 
are short-circuited when the liquid reaches that height; detailed drawings 
are given. 


Concentration of Iron Ore. PuiLiips. Eng. & Min. Jour., Aug. 1 to 
15.—A series of articles describing what has been done in concentrating 
the low-grade ores, called the red fossil soft and hard ore. 


Glucinium. Digest of Physical Tests, July.—A note stating that Prof. 
W. H. Morse, ‘‘ of Garwood’s,” is engaged in developing the manufacture 
and use of this rare metal, which is lighter than aluminum, more durable 
than iron and has a greater electric conductivity than copper; it is now 
worth $18 a pound, which is only one tenth that of platinum, for which it 
is a substitute; the metal is intended to be used for electrical work. 


Electrical Equipment at the Universityof Wisconsin. West. Elec., Aug. 


22.—A brief, illustrated description of the laboratory. 

Biographical History of Electricity, Amer. Elec., August.—An account 
of the work of Benjamin Franklin in connection with electricity; an ac- 
companying illustration shows a Leyden jar battery made by Franklin 
and still in use at Dartmouth College. It is stated that in Portsmouth, 
N. H., a lightning rod is still in use which was put up under the direction 
of Franklin, consisting of an iron rod about % inch in diameter. 


Biographical. West. Elec., Aug. 22.—Some biographical notes concern- 
ing Cyrus W. Field, by Smalley, reprinted trom the New York Hera/d. 


Some New Telephone Specialties. 


The Farr Telephone Construction Supply Company, 342 Dearborn 
Street, Chicago, Lll., is placing upon the market transmitters, receivers 
and various other telephone accessories together with complete instru- 
ments at competitive prices. 

The telephone, while accomplishing one of the most intricate results of 
any electrical device, is really one of the most simple to construct. But 
until lately patents and litigation have made the prices such as to pro- 
hibit the general use of the apparatus. In Fig. 1a cut of the device of 
the Farr long-distance transmitter is shown. It will be seen that its 
construction is most simple. An aluminum shell forms the body of the 
transmitter. Inside is a block of wood which is _ recessed to 
receive a carbon boss or button suitably covered with little 
pyramidal projections to give it roughness. This carbon boss is 
covered with granular carbon and a thin diaphragm of carbon is placed 
on top and held down by a suitable cover mounted with an 
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electrose mouthpiece. The power of the transmitter is surprisingly 
large and its enunciation wonderfuily clear and distinct and free from 
microphonic noises. It is mounted on the customary cast-iron arm 
shown in the cut, in the base of which is concealed the induction coil. 

In Fig. 2 two different sets are shown, one a very compact combina- 
tion magneto and telephone, and the other a desk set. Both of them 
are artistically finished and are all that any person desiring small tele- 
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phone insulations could ask for. The apparatus is built on lines of the 
most improved modern practice and has many special features which 
add to the effectiveness of the company’s outfits. It is the company’s 
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aim also to make prices a consideration. The company both manufac- 
tures and buys parts and assembles them in such manner as to produce 
the best apparatus at the lowest figure consistent with good quality. 





The Stromberg-Carlson Telephone Apparatus, 


This apparatus has been developed with a view to produce something 
not only as good but even better than anything on the market, and at 
the same time avoid any patent held upon other methods. All the ap- 
paratus is thoroughly covered by patents owned by the company, and a 
position is thus established which demonstrates that a competing tele- 
phone system may be devised free from the patents of those who have 
until recently controlled the telephone industry. The policy of the com- 
pany is to respect all patent property, and to build upon territory not 
pre-empted a superior structure resting upon the foundations of its own 
patents. 

In the accompanying illustrations the apparatus of the company is 
shown. Fig. 1 represents the transmitter with the parts separated, and 
Fig. 2 with the parts assembled. The casing is metallic and is formed 
in two parts, securely fastened together by screws to form a waterproof 
covering effectually preventing the entrance of water to the enclosed 
carbon electrodes. The diaphragm is metallic and is pressed against the 
casing at the edges by heavy springs, which thus effect a joint absolutely 
preventing the entrance of moisture. Upon the front of the casing is 
mounted a bell-shaped mouthpiece. The carbon elements of the trans- 
mitter have been designed to afford a minimum resistance and to pos- 
sess extreme scnsitiveness in response to sound waves. Two thin carbon 
discs are employed, each about one-sixteenth of an inch thick, the discs 
being clamped at the edges within metallic cups, one of whichis mounted 
upon a stationary support, while the other is soldered to the diaphragm. 
The stationary disc is mounted ona threaded rod passing through and 
insulated from the metallic casing, and serving at once as a support, a 
conductor and a means for adjusting the distance between the discs. 

Surrounding the carbon disc on the diaphragm is a ring of plush, the 
soft and yielding face of which rests against the stationary disc of carbon 
and holds in place a quantity of granulated carbon. To insure the sen- 
sitiveness of the transmitter, the quantity of granulated carbon is such 
that when the diaphragm is horizontal the carbon rests upon the lower 








THE ELECTRICAL WORLD. 261 


carbon disc without touching the upper disc, and is thus free to respond 
to any vibration and distributes itself, thus preventing the packing and 
caking thereof. Arotary shaft is provided upon which the transmitter 
is mounted, a handle being provided so that when the transmitter is 
in use it occupies a vertical position, and a horizontal position when not 
inuse. The granular carbon thus receives a shaking up when moved 
from one position to the other, and when the transmitter is not in use 
it isin afree state, responding to any slight jar or vibration and main- 


We. 


Fic. 1.—TRANSMITTER DISSEMBLED. 


taining the carbon granules in a constantly separated condition. In 
consequence of this continual agitation the transmitter is highly sen- 
sitive. 

The telephone switch is ingenious, and takes advantage of the rotable 
shaft employed for moving the transmitter from the horizontal to the 
vertical position. The threaded rod passing through the back of the 
transmitter casing and forming one terminal of th: transmitter, engages 
a spring on the transmitter box and crosses the battery circuit, which is 
opened again when the transmitter is rotated to the horizontal position 
of rest. Upon one end of the rotable shaft isa handle for operating it, 
and upon the other end is a two pronged hook for the receiver, which can 
be hung up only when the transmitter is horizontal, in which position the 
two prongs lie in a horizontal plane. The rotation of the shaft is thus 
necessitated _before the receivers can be hung up, and the rotation 
of the shaft to bring the transmitter into its vertical 
position is necessitated before the transmitter can be talked into. The 
opening and closing of the telephone circuit is effected by a pivoted 
lever, the end of which rests bz2tween the two prongs of the receiver 
support, so that the lever is moved in one direction as the receiver is 
hung up, and in the other direction as the receiver is removed. The 
opening and closing of the telephone line, and the control of the prim- 
ary transmitter circuits are operated by separate movements, the one 
automatic by the manipulation of the receiver, the other manual as the 
shaft is rotated. A switch claimed to be entirely free of the troublesome 
Watson Patent, 270,522, is thus provided. 

The receiver comprises a metallic box, within which the telephone coils 
and the diaphragm are placed, the horseshoe magnet being mounted 
upon the rear of the box and provided with soft iron poles extending 
through the back of the box aud carrying the telephone coils. A hard 





Fic. 2.—TRANSMITTER ASSEMBLED, 


rubber ear piece screws upon the front of the box, and a hard rubber 
casing screws upon the rear of the box and encloses the magnet. A hole 
is provided in the end of the casing, through which passes the telephone 
cord, the strands of which are screwed to binding screws provided on a 
block of insulating material held between the legs of the magnet. 
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Fig. 3 shows the receiver magnet, holding a block of iron weighing five 
and one-half pounds. 

The switchboard is provided with a vertical portion containing the 
annunciators on the upper part and the switch sockets below. Theswitch 
sockets each comprise a pair of springs connected with the telephone 
line, and at the side of each socket isa push button which connects the 
operator's telephone set with the particular line to which belongs the 
push button that has been pressed. A key common to all the lines is ar- 





Fie. 3.—RECEIVER AND MAGNET. 


ranged so that when pressed the operator’s telephone will be cut from 
circuit and the calling generator looped into circuit, The connecting 
plugs rest upon the horizontal portion of the board, and are joined to- 
gether by a cord, the slack in which is taken up by an ingenious con- 
trivance, without the use of weights and pulleys. 

No switching apparatus is provided in the cord circuit, and the com- 
pany claims to thus be free of Kellogg Patent No. 247,199 and Eldred 
Patent No. 303,714, which are claimed by the owners to cover all forms of 
switchboard wherein switches are provided in the cord circuit. 

The switchboard is the result of a long series of tests and develop- 
ment, and said to be entirely free of all patents owned by other parties. 
A trunking system is also provided for making connections between 
the different boards of large exchanges. A special form of board has 
been devised, intended for localities where common return or grounded 
lines are tobeemployed. The annunciators employed are said to be of 
extreme simplicity, the armature and drop being mounted on the front 
of the board, while the core and coil are upon the rear. The Stromberg- 
Carlson Telephone Manufacturing Company, Chicago, I11., is exploiting 
this system. 





Improved Wire Reel. 





Supply houses and wire dealers will appreciate the advantages offered 
in the ‘‘ Perfection” wire reel, manufactured by J. Jones & Son, New 
York City, which is illustrated herewith in open and closed positions. 

This reel, as will be noted, is extensible, so that 1t will accommodate a 


@ 





REEL CLOSED. 


WirE REEL, OPEN. 


coil of wire of any diameter within the variable lfmits of the machine, and 
when it is closed it occupies a remarkably small amount of space, 

It is strongly made and neatly finished, and is sure to find favor among 
those who deal in wires. 

Messrs. J. Jones & Son will produce reels of this design on a much 
larger scale to accommodate coils of large wires and cables, such as are 
used for underground and overhead telephone, electric light, telegraph 
and electric railway work, 
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Increasing Use of Electric-Power Apparatus. 





The economy and efficiency of electric power is perhaps most forcibly 
demonstrated by the extent of the orders placed for power apparatus, for 
it may be confidently asserted that greater engineering talent and closer 
examination is brought to bear upon electric-power apparatus than upon 
apparatus of any other order. 

Some figures obtained from the General Electric Company’s Power and 
Mining Department illustrate not only the growth in the use of electric 
power, but also its economy and efficiency. These figures are repre- 
sented in the unfluctuating horse-power instead of in dollars, which, on 
account of the fluctuation 1n prices, offers a standard gauge, the figures 
taking cognizance of electric-power-apparatus only : 

1892. 1893. 1894. 1895. 
Horse-power 13,719 18,762 42,379 46,727 

In 1896 the missionary work of the past four years began to come to 
rapid fruition. From Jan. 1to July 31 the total horse-power of the ap- 
paratus amounted to over 48,000 horse-power. During the same period 
in 1895 the aggregate orders amounted to 25,737 horse-power. From Aug. 
1 to Aug. 18 the total amount of power apparatus ordered during 1896 
was increased to the respectable figure of 62,164 horse-power. Such a 
showing, in the face of the universal dullness in business everywhere, is 
remarkable, and perhaps emphasizes the fact that during hard times the 
truest economy is in the use of apparatus which costs least to operate. 
It may be said that in every manufacturing establishment using elec- 
tricity as its motive power the output has not only been increased, but its 
quality improved. 


The ‘* Perfection Drop’’ Annunciator. 





This device is claimed to overcome the defects found in many of the 
annunciator drops now on the market. Its operation is very simple. 
When the circuit is closed the action of the magnet upon the armature 
disengages the end of the spring to which the armature is attached from 
the ledge upon which it normally rests, thus allowing the pivot and the 
pointer to make a quarter turn. As the ends of the arbors are made half 





Drop ANNUNCIATOR, 


square, the needles cannot be twisted out of position. There is only one 
moving part, and when a drop is reset the moving part of all the others 
is slightly displaced, thus presenting oxidization and sticking of drops, 
which is a commou source of annoyance where some drops are seldom 
used. 

This drop, which is manufactured by the Star Electric Company, Bing- 
hamton, N. Y., is especially suited for railway and steamer work, and 
readily withstands severe shocks. It is carefully made and well finished 
and will operate very satisfactorily on two or three cells of battery. 


Three-Phase Power-Transmission Plant. 

The power of the Kern River, the third largest stream in California, 
is now about to be utilized, the work undertaken by the Power Develop- 
ment Company being nearly completed. ‘The contract for the electrical 
equipment has been awarded to the General Electric Company, whose 


*. three-phase apparatus will be used to transmit the power of the river to 


Bakersfield, a distance of 14 miles as the bird flies. 

The point selected for the power-house is at the mouth of the canyon 
on the north side of the Kern River, almost 16 miles northeast of Bakers- 
field by wagon road. The point of diversion of the necessary flow for 
the power is some gooo feet up the canyon. Some idea of the difficulties 
to be overcome in this work may be gained from the facts that to secure 
a bed for the flume a roadway was cut from the solid rock along the 
sides of the canyon. All the timber was hauled by a team a distance of 
16 miles to the south side of the river. A bridge was thrown across and 
a railway 325 feet long with a grade of 30 per cent. laid up the steep hill 
to the point where the flume was to end. A steam sawmill was then set 
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up at the foot of this railway, the timber cut to proper dimensions, loaded 
on the cars and hauled up the grade. The flume was begun at the 
power-house end. 

This flume is 8 feet wide and 6 feet deep and is covered. A railway 
track is laid upon the cover for the full length of the flume, 8000feet. At 
its terminus at the mouth of the canyon, 8574.9 feet from the point where 
it leaves the river, it is 202 feet above the power-house. Here the water 
enters a steel pipe 540 feet long and 5 feet 6 inches in diameter. The fall 
from the end of the flume to the power house is 201.9 feet and the 
capacity of the water is estimated at 7500 horse-power. 

The electrical’ equipment will consist at first of two 450-kw Gen- 
eral. Electric three-phase generators running at 257 revolutions per 
minute. The voltage at the dynamo terminals will be 550 volts. This 
will be raised in step-up transformers to 11,000 volts and will be carried 
on six No. 4 bare copper wires to the sub-station at Bakersfield,s»where it 
will be transformed down to 2000 volts for distribution. 

The current will be utilized at first to operate an extensive system of 
electric railways connecting Bakersfield with Kern and other districts, 
It will also Be applied at once to street and house lighting, as well as to 
the operation of pumps for irrigation purposes. The mines in the moun- 
tains to the east will also probably take current for their mills, hoists, 
pumps, etc. 

The work is being pushed to completion as rapidly as possible, and it 
1s expected that by Nov. 1 the current will be turned into the transmis- 
sion wires. 


Improved Trolley. 


A patent has just been issued to Mr. John Van Hoogstrate, of Chicago, 
Ill., for a trolley which possesses some interesting features, and if it 
will fulfill all of the requirements for which it was designed, it will mark 
a distinct advance in trolley improvements. 

The object of Mr. Van Hoogstrate’s invention is to take up the slack 
in the trolley controlling rope, prevent sudden upward motions of the 
pole, permit the trolley to stay on the trolley wire and sound an alarm in 
case the trolley jumps the wire, and it 1s claimed that this device will 
preserve contact with the trolley wire under all circumstances, especially 
when the car takes curves or switches. 

To secure and control the movements of the trolley and pole a control- 
ling rope is provided, which is secured to the pole by means of a spring 
pulley in a box under the platform hood, the function of this pulley being 
to take up the slack of the rope at all times. The rope passes over an 
idler pulley attached to the trolley arm below the head. In case the 
trolley jumps the wire the pivoted trolley head is forced out so as to grip 
the rope and prevent any upward motion of the trolley arm, as shown in 
one of the figures in the illustration. 

Contact between the trolley wheel and the wire is maintained at all 
times—either when the car is taking a switch or turning a curve—by 
reason of the flexible joint of the trolley wheel support. It is really a 
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A SAFETY TROLLEY. 


swivel joint, and permits the wheel to maintain a perpendicular position 
with reference to the wire, no matter how much the car swings sidewise, 
or otherwise changes the normal relative positions between itself and 
the wire. 

In the event of the.trolley jumping the wire, the sudden tension on the 
controlling rope causes a bell to ring, thus notifying the motorman of the 
fact. 

Itis evident that this invention secures the following important results: 
It avoids the breaking of span wires; the trolley cannot be pulled off 
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the wire by the rope becoming entangled, and it avoids the many other 
disadvantages inherent in the old loose rope method of control. 

The various illustrations show the application and construction of Mr. 
Van Hoogstrate’s trolley. The Electric Specialty Company, Chicago, is 
handling this device. 


Hidden Improvements in Ball Engines. 


The Ball engine, made by the Ball Engine Company, Erie, Pa., con- 
tains certain features of design and construction that are probably not 
appreciated by most users of these machines simply* because these feat- 
ures are not readily observable, Prominent among them is the method 
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Fic. 1.—METHOD oF FITTING CRANK TO Discs. 


of fitting the crank discs te the crank pin and shaft. Although it is 
somewhat expensive, it is very reliable and durable and for it the makers 
of the engines rarely receive any credit. 

In the first place the crank is a solid one-piece forging. ‘The crank pin 
and shaft are carefully turned true and fitted into the crank discs in a 
special manner. A cast-steel crank and shaft were formerly used by the 
company, but owing to the unreliability of cast steel it was discarded for 
the continuous forging. It was a common experience that out of five 
cast-steel cranks only one was produced that was at all satisfactory. 
These cast-steel cranks were elliptical and fitted into elliptical holes in 
the crank disc. Set screws held them in place and these were supple- 
mented by zinc cast about the crank to fill the space between it and the 
disc. The modern process is a great improvement over the old, though 
partaking somewhat of the nature of the latter. The crank pins are 
approximately rectangularin shape. The holes to receive them are cast 
in the discs and they are key-driven into place and then sweated in with 
zinc in a manner similar to that above referred to. 

In Fig. 2 the cranks and discs are shown separately, while in Fig. 1 the 
two parts are assembled. The general appearance of the finished joint 
before painting may be noted from these illustrations. 

A counterweight is cast in the crank disc, as is clearly shown in Fig. 2, 








Fic. 2,—CRANK AND CRANK Disc. 


and is securely fastened. It is turned, and, together with the little lug, 
forms a bearing for the disc, when it is finished on the boring mill. After 
being finished the lug is removed. 

The crank driven with tapered keys is a vast improvement over the set 
screws. The disc might be heated till the zinc melted and ran out, yet 
the crank and disc would not change their relative positions. 

This improvement is a recent one, and is giving much satisfaction, 
which fact, it is claimed, is readily corroborated by every stationary 
engineer and other users of Ball engines. 
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Sinancial Intelligence. 


THE ELECTRICAL STOCK MARKET. 


NEW YORK, Aug. 22, 1806. 
ELECTRICAL STOCKS.—General Electric shows a net loss of % on the 
week’s transactions, the sales of stock amounting to 6950 shares. The prices 
fluctuated within narrow limits, the highest quotation being 24% and the lowest 
23. The Westinghouse quotations remain about steady, both for common and 
preferred. 


TELEGRAPHS AND TELEPHONES.—The general list shows a somewhat 
improved tone, prices being steady, and in a few cases advances are recorded. 
The exception, however, was Western Union, which closed the week with a 
net loss of 24%. Thetransactions in this stock during the week amounted to 
66,033 Shares, the highest price received being 785% and the lowest 73%, closing 
at 753%. Postal Telegraph is stronger, with a slight advance in quotations. 
Bell Telephone stock shows a substantial gain in price ; other stocks in this list 
remain about steady. 


TRACTIONS.—With the exception of a renewed demand for Buffalo Rail- 
way stock, the market for street railway securities has been featureless for the 
past week. Brooklyn City Railway stock has been in fair request at about last 
week’s prices. Quotations in general were somewhat firmer than during the 
previous week, and in some instances slight advances are noted. 


BONDS.—The bond market seems to be entirely neglected, quotations 
remaining practically unchanged. 

WESTINGHOUSE.—The interest on the scrip of the Westinghouse Electric 
& Manufacturing Company to Sept. 1, 1896, will be paid to holders of record of 
that date. 


AMERICAN ELECTRIC HEATING SECURITIES.—It is stated that the 
securities of the American Electric Heating Corporation, Boston, will soon be 
listed on the Boston Stock Exchange. 


ELECTRICAL STOCKS 


Bid. Asked. 
Chicago Edison Company..... 


















Edison Electric Ill., New York.. go 93 
‘“*  Brooklyn.. - . 
“ * ME ie cnduheeeas iocuers : 
” “ - Philadelphia Susencsvecdgavesese Se a - 
Edison Ure Milling..... tintin chad dine ene nanens oats 100 13 15 
Electric Storage Co.. Philadeiphia err peadeckncbea's 100 22 23 
AONE Ee GI, ONG a ess cencincssceniecessescecsoccss 3D 24 25 
General Electric ......ccccscces Sametoians esau s abd veecetes 100 23% 23% 
GOnGPE! TEISCESIC, OTST oo ccccccccescceses ah vankinnnenea¢ 100 71 73 
Westinghouse Consolidated, een cee 50 23 25 
ee ieee ct a 50 49 40% 
BONDS. 
Edison Electric [1l., New York........... Skins Nadeee cen + 105 109 ‘a 
Edison Electric Light of Europe.................5. coes 300 75 85 
CERO TEPOUC ND Ces GOO Ben cece cencecccscscceecs e. 00 85 ia 
TELEGRAPH AND TELEPHONE. 
American Bell Telephome..ccccccccccccccccccceseseeess 00 198 200 
American District Telegraph.......... 100 *29 39 
American Telegraph & Cable.........sseeeees ecccceees OO a 89 
Central & South American III se ccsaccenccssos 100 124 127 
COGRTROTIIE SNOB cic radobccececascccccccosceseccccccce 360 125 de 
See. IL ce can coca ca vecbasesaeestceaceseseseeseces $00 55 56 
New England Tele ae 100 mas 04 
Postal Telegraph-Cable 100 73 76 
WGGROET CN SOO cn ccccsccaccschecosccscccesss 300 75% 75% 
ELECTRIC TRACTION STOCKS, 
Baltimore Traction... cceccccccscccccsccscccsccccssecees 25 1558 16 
Brooklyn Rapid TEBBME. ccccccccrree eo ennevasstaees ée0 19 21 
Brooklyn TEACHON ..cccccccccccscocccsccsesvesceccesees 300 es 14 
- pref. Sebeseseces 100 46 48 
BaGalo Gh. Ri sccccascceccccescccess 100 57 60 
Cennes OED SEE... «, sencensencesesatescosesesacacs. S00 cs an 
Columbus St. Ry..ccccccccccccccccccccscccceccesesesses 00 38 40 
Hestonville ...ccccccccccccecccecccs Sobbaceeesonenestates. S20 45 6 
- DOE. cacccccesscevesccceccccecs eeccccccccccee és 62% 
Now Orleans. Traction. .cccccccccccscccsccccce-sevcceces 100 8 10 
“ * pref.. 100 a 60 
North Shore Traction...... 100 17 21 
“ i“ WEEE cnckaccvecsccseceeeecceessecce 360 68 72 
Rochester St. Ry..cccccocccsccccccceccccccseee vvcvcccces Vee 5 20 
Ra eas es eee ecdee sauens eeees ee 45 50 
Union Railway (Huckleberry).. Sveces anecceoneeen 98 105 
Union Traction, es ceaaee ee 12% 13 
West End, Boston. eccccecvessccececcsccscescesccccccoes 100 64 65 
MUR esccsunincesess sd0cneseeeecsse 300 85% aa 
Worcester TIACUOR ccciccse soccerescecccsseccecesccsce E00 13 15 
ne DORE ca chacncciane mecaceeceseccscese 300 83 86 
BONDS. 
Brooklyn Rapid Transit 58. 1945....seeesseeeeeseeeeees 100 70 “e 
Buffalo St. Ry. Wt COM. 5B. .ccccccccccccessccecececccces 200 ee *103 
Cleveland Elec. Ry. r8t mtge 58....ccccccccccocesceees 200 100 *103 
*Columbus St. Ry. = SSreeecereeeeeeseneeeeeseesenees 100 87 *93 
Rochester St. Ry. rst Seknbhesccesebsusebacheccce cease 860 me 98 
Union Railway (Huck Sherr) TSt MEGS SB.cccccsccees 102% 105 
*Westchester Electric rst mtge 5S.....cceseeeee-sse08. 100 100 102 





* With accrued interest. 





~ Special Correspondence. 


New YorK NOTEs. 


Office of THE ELECTRICAL WORLD, ( 
253 Broadway, NEW YORK, August 24, 1896. § 


AWARD.—Mr. P. B. Delany, of South Orange, N. J., has been awarded by 
the Franklin Institute, Philadelphia, the Elliott-Cresson gold medal on his 
system of fast telegraphy. 

MR. MALONE WHELESS, of Washington, D. C., inyentor of the Wheless 
closed-conduit system, has come to New York to make arrangements to install, 
for a Winter trial, an induction railway system which he has invented. 


COMPRESSED-AIR MOTOR CARS.-—It is stated that the principal reason 
the Third Avenue and Metropolitan Traction Companies have encouraged the 
tests of compressed-air cars is not in expectation of their general adoption, 
but rather as a substitute when traffic is light. It is stated in some quarters 
that the cost of the service is prohibitive, yet after theatre traffic is over at 
night, for instance, these companies could employ compressed-air cars for the 
light traffic, which would enable them to shut down the cable machinery and 
engines. Between 12 0’clock at night and daylight the traffic on the cable lines 
does not pay expenses, owing to the great power required to haul several 
miles of heavy cable and very few passengers. 

BUSINESS EMBARRASSMENT.—The Archer & Pancoast Company, manu- 
facturers of gas and electric light fixtures, 18 and 20 West Twenty-fifth Street, 
was placed in the hands of receivers on Aug. 19, owing to financial embar- 
rassment. Judge Smyth of the Supreme Court appointed as receivers Albert 
C. Hetherington, William S, Fearing and Peter F. Meyer, who were required 
to give a bond of $100,000, The application for receivership was made by the 
president, Archer V. Pancoast, and other directors of the company. Mr. Fear- 
ing is vice-president and general manager, and Mr. Hetherington a director of 
the company. Mr. Thomas B. Odell was appointed referee, and an order to 
show cause for the dissolution of the concern was set down for Feb. 15, 1897. 
The cause of the company’s embarrassment is stated to be the impossibility to 
obtain money in any considerable quantity, owing to the financial stringency 
allover the country. To save the assets from slaughter and make the best 
possible disposition of the property, the officers deemed it best to apply for 
receivers. The total liabilities are said to be $806,780, and the nominal assets 
$821,063. The present concern was the successor and a reorganization of the 
Archer & Pancoast Manufacturing Company, which went into the hands of re- 
ceivers in May, 1893, with liabilities of $1,100,000. The present company was 
formed by the creditors in November, 1894, to carry on the business. About 
420 hands were employed by the company, whose factory was in Brooklyn. 

VISIT TO THE SCHENECTADY WORKS OF THE GENERAL ELEC- 
TRIC COMPANY.—On the invitation of the General Electric Company a 
party of so persons, consisting of members of the Association of Edison Elec- 
tric Illuminating Companies, and representatives of electrical journals, 
visited the Schenectady works on Aug. 13. A special train consisting of three 
parlor cars and a dining car was provided, leaving the Grand Central Station 
of the New York Central & Hudson River Railroad Company at 9.35 a. m. 
After a delightful run up along the bank of the Hudson, the train reached 
Schenectady at 1.30 p. m. It was backed into the yards of the General Elec- 
tric Company’s works, where the party alighted. The visitors divided into 
small groups, each group being conducted by a member of the company’s staff 
through the several buildings of the immense plant, and the various machines 
and processes of manufacture carefully explained. During the tour through 
the buildings Mr. C. P. Steinmetz entertained the party for afew minutes with 
a demonstration of high-voltage experiments. He produced sparks between 
points 12 and 15 inches apart, using half an ampere of current at 150,000 volts, 
this immense pressure being obtained by means of a series of step-up trans- 
formers. All of the various departments of the establishment were visited 
and inspected, and it was 5 o’clock before the object of the trip was finished. 
At 5.20 the party boarded the train and returned tothe city, arriving at New 
York at 9.40. The trip throughout wasa most enjoyable one, and the enter- 
tainment provided was of the most generous kind. The affair was well man- 
aged by Mr. S. D. Greene, who brought the party up from New York and took 
care of them until the moment the train left Schenectady on its return. There 
were five ladies in the party. They were driven around Schenectady and 
surrounding country, and otherwise generously entertained. 


PHILADELPHIA NOTEs. 


Branch Office of THE ELECTRICAL ioe 








927 Chestnut Street 
PHILADELPHIA, Pa., Aug. 21, 1896 


ELABORATE CATALOUGE.—The Helios Company, Philadelphia, is pre- 
paring for distribution a most elaborate and expensive catalogue, consisting 
of 100 pages and containing about go illustrations. This catalogue will be 
ready for distribution about the middle of September. 

ELECTRICAL SEPARATOR,—The Universal Fire Alarm Company, Phila- 
delphia, has just completed for the Sterling Iron & Zinc Company, at Franklin 
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Furnace, N. J.,a very successful electrical separator. The processis the inven- 
tion of Mr. J. Price Wetherill, of South Bethlehem, Pa., and promises to revolu- 
tionize the zinc business. 


THE PENNSYLVANIA ELECTRIC ENGINEERING COMPANY, Phila- 
delphia, writes us as follows: ‘In your article on ‘The Fidelity Mutual 
Life Building,’ published in THE ELECTRICAL WORLD of Aug. 1, the following 
statement is made : ‘In the chandelier lights, Stevens’ flush switches are used, 
brackets being tapped off just behind the switchesin accordance with the 
usual but unsatisfactory custom.’ In this regard we would say that being the 
engineers as well as the contractors on this work, we feel called upon to ask 
you to correct the above statement in accordance with the facts, you evidently 
having been misinformed. The brackets are not tapped off just behind the 
switches, but are run directly to fuses placed in the sub-centres and are there 
controlled by a double-pole knife switch. You also state that the wire used in 
the conduits has fire and weather proof insulation. We would say in this 
regard that such is the case only where a single wire is run in the tube ; wher- 
ever two wires are run in the tube the best rubber insulation is used.”’ 


NEw ENGLAND NOTEs. 


Branch Office of THE ELECTRICAL WORLD, 
Room 91, Hathaway Building, 620 Atlantic Ave., - 
BOSTON, MASS., Aug. 21, 1896. ) 


ELECTRIC HEATING.—Ina circular just issued the American Electric 
Heating Corporation, Boston, announces that it has a laboratory established 
for working out problems of new applications of electric heating, and 
calls attention to the opportunity for electric heating in many branches 
of industrial work. In many establishments a small amount of heat 
is required for raising the temperature of special tools, fluids or other elements 
pertaining to the manufacture of different products, In many of these cases 
electric heating is not only practical, but far superior to the methods in vogue, 
as well as being much more economical. [In other cases it may cost more but 
prove to be much more effective on account of cleanliness and absolute control 
of the heat, ease of application, safety, etc.,so that there is no comparison 
with other methods. The advantages of electrically heated smoothing irons are 
clearly presented. The continuous steady heat permits of an increased output 
per operator, varying from 33 to 50 per cent. This alone, it is claimed, more 
than pays for the current supplied in industrial establishments. A little 
pamphlet which accompanies the circular describes and illustrates the electric 
cooking and heating apparatus manufactured by this company. 

AMERICAN ELECTRICAL WORKS’ ANNUAL CLAM BAKE.—On Satur- 
day, Aug. 22, the friends of Eugene F. Phillips and the American Electrical 
Works to the number of 224 gathered at the beautiful Pomham Club, on the 
picturesque shores of the Providence River, forthe eighteenth annual clam- 
bake. Although the day opened with every indication of rain, the proverbial 
Phillips’ luck did not fail, for the weather proved to be all that could be 
desired—the sun was hidden by clouds, and cool breezes from the bay removed 
allthought of heat The bake itself and all that went with it was up to the 
standard of such occasions in the past, and indeed it seemed to be the opinion 
of all present, and among the number were some who have been present at 
each of the 17 predecessors, that it was far and away the most enjoyable of all. 
These *‘ annual bakes’”’ have come to be a recognized feature among members 
of the electrical fraternity, and they certainly have had a marked influence 
upon electrical interests, particularly in bringing together its various repre- 
sentatives from different sections of the country and the general fraternization 
and the good fellowship incident thereto. On this occasion New England and 
New York was, as always, most largely represented; there were prominent 
representatives from Philadelphia, Baltimore, Chicago, Detroit and Cincinnati. 
In point of numbers this eighteenth bake was the largest since 1887, when the 
National Electric Light Association held its convention in Boston. Its success 
was due in a large measure to the excellent facilities and appointment 
of the Pomham Club. Bowling. shooting and base-ball were the sports inci- 
dent to the bake, and were greatly enjoyed. The saying may be unnecessary, 
but it is just as well to state that the ‘*punch”’ was just as good as ever, help- 
ing to enliven the spirits, but in no instance, be it recorded, beyond the point 
of merriment and genuine unobjeetionable fun and pleasure. Following the 
custom of previous years, mine host Phillips provided for each guest a most 
attractive souvenir menu. At thetop of the first page of a dainty two-leafed 
card was a miniature six-tined hoe-fork of the kind used in capturing clams, 
and the advice, ‘‘ Don’t be a clam, hoe your own row.”’ Beneath was the in- 
scription, ** American Electrical Works, Providence, R. I, 18th Annual Clam- 
bake, tendered by Eugene F. Phillips, at Pomham Club, Aug. 22, 1896.” Be- 
neath this inscription the sun is seen just rising from old ocean, and the cover 
is completed by a lifelike sketch of a Rhode Island clam digger at his work. 
The badge was, of course, in evidence, consisting of a broad white satin ribbon, 
on which was embossed in blue the appropriate inscription and a reproduction 
of an excellent engraving of ‘‘Pomham Light.’’ During the dinner an excel- 
lent stringed orchestra furnished choice selections from the lively and popular 
melodies of the day. At the conclusion of the dinner came the usual after-din- 
ner speeches, Mr. Phillips presiding and Gen. Daniel R. Ballou, of 
Providence, acting as toastmaster. The toasts in the order announced 
were: “The Electrical Press,’”’ responded to by R. F. Ross, New 
England Manager of THE ELECTRICAL WORLD; “ The Telephone,” re- 
sponse by Mr. Thos. D. Lockwood, of the American Bell Telephone Company, 
‘*Love and Duty,’’ response by Col. John C. Wyman, of Providence; ‘* The 
Electric Light,’’ response by Mr. Henry B, Cram, and “ The Electric Railway” 
was responded to by Capt. Wm. Brophy. President Phillips responded to a 
call from the toast-master in well-chosen words, uttered in his most happy 
vein, and referred very feelingly to the deaths during the past year of Henry 
Cranston of Providence, and Suel Smith, of Boston, old telegraphers; J. W. 
Duxbury, of Lowell, Mass,, an old telegrapher and telephonist; Geo. M. 
Phelps, of the Z/ectrical Engineer ; J. J. Gates, of Hartford, Conn., prominent 
in incandescent lamp manufacture, and others, reading at the same time the 
‘* Roll”? of previous years, and to the memory of all of whom all present rose 
and drank in silence. Thus was concluded one of the most, if not the most, suc- 
cessful of these annual reunions afforded to the electrical fraternity through 
the courtesy of genial Eugene F. Phillips, 
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WESTERN NOTEs. 


Branch Office of THE ELECTRICAL WORLD, | 
936 Monadnock Building, » 
CHICAGO, IIL, Aug. 20, 1896. J 


ASSIGNMENT .—Tnhe Consolidated Electric Manufacturing Company, Mil- 
waukee, Wis., made an assignment on Aug.15,to John Kresse, who gavea 
bond of $3000. 


MR. JOHN H. MURPHY has purchased all the interests of H. V. Smith 
in the Indianapolis Electric Company, Iadianapolis, Ind., and the business of 
the company will hereafter be carried on by Messrs. John W. and John H. 
Murphy. 

PIERCE & RICHARDSON. Chicago, have been selected as engineers for the 
Allen County Court House, Fort Wayne, Ind. The architect for the building 
is Mr. B.S. Tolan, of Fort Wayne. This will be one of the finest buildings of 
its kind in the State of Indiana. 


LARGE SWITCHBOARD.—The W. D. Graves Electrical & Machine Works, 
Cleveland, O., have recently received an order for a marble and slate switch- 
board nearly rco feet long by ro feet high, and involving an expenditure of 
about $20,000. This board will be placed in the new station of the Chicago City 
Railway. 

THE FONTAINE CROSSING & ELECTRIC COMPANY, Detroit. Mich., 
has completed the work of wiring and placing a dynamo on board the new 
wooden steamer Appomattox, recently launched at Capt. James Davidson’s 
yards. Steam will be gotten up and the machinery and electric plant thor- 
oughly tested before the electricians leave. 


THE MISSOURI TELEPHONE MANUFACTURING COMPANY, St, 
Louis, is busy working night and day. It has started to run the factory nights 
to catch up with its orders. It is also making preparations for a very elegant 
display at the St. Louis annual exposition. The company is now making re- 
ceivers and all parts of its instrumentsin its own factory. 


MR. W.H. MCKINLOCK, President of the Metropolitan Electric Company, 
Chicago, reports a decided improvement in business, especially in the tele- 
phone line. The Gordon cell, for which the company is Western agent, is 
rapidly coming into favor among telephone, telegraph and railroad companies. 
The No.1 cell is specially adapted for track circuit work, and the No. 2 for 
telephone work. 

ARMORITE CONDUIT.—The Electric Appliance Company reports that its 
success with Armorite iron-armored interior conduit is ahead of its expecta- 
tions, and sales have already been very large. The construction trade recom- 
mends Armorite very highly on account of the ease with which the wire can 
be drawn into the tube, and also for its flexibility. which allows its use with- 
out elbows or couplings, saving time and expense 1n installing. 

DR. WILLIAM SHRADER.—The death of Dr. William Shrader, dean of 
the electrical department of the Missouri State University, Colum- 
bia, Mo., is announced. The cause of death is statedto have been ner- 
vous prostration, brought on by the heat and overwork in carrying on Réntgen- 
ray exhibitions. Dr. Shrader was 40 yearsof age and a native of Indiana. He 
was one of the judges in the electrical department of the World’s Fair. 

THE WESTERN TELEPHONE CONSTRUCTION COMPANY, CHI- 
CAGO, reports that, in spite of the hard times, ordersare pouring in to such 
an extent that although it is working its factory to its utmost capacity it can- 
not keep up with them. The goo-capacity switchboard for La Crosse, W1s., 
has just been shipped. This board embodies the latest and best inventiens 
and designs of the experts connected with this company, and has been pro- 
nounced by those who have seen it to be one of the finest switchboards in exist- 
ance. Orders from Fort Wayne, Ind., and Richmond, Va., telephone compa- 
nies for increased capacity have been received almost before the original 
orders were filled. Among the most recent contracts secured by this company 
are Carmi, IIl., 1oo-drop switchboard and telephones ; Olney, IIl., roo-drop 
switchboard and telephones; Globe Telephone Company, Winchester, Ky., 
1oo-subscriber equipment complete ; Sandersville and Tennille, Ga., one 5o- 
subscriber and one 4o0-subscriber equipment complete ; Dunning Institute, the 
insane asylum of Cook County, 30-subscriber installation complete ; Washing- 
ton, Ia., 200 equipment; Fort Kent Telephone Company, Fort Kent, Me., 50 
capacity switchboard, and Normal], Ill., 50-drop switchboard and telephones. 





General Ulews. 
NEW INCORPORATIONS. 


THE AUBURN TELEPHONE COMPANY, Auburn, Ind., has been incor- 
porated with a capital stock of $10,000. 

THE CITIZENS’ TELEPHONE COMPANY, Albion, N. Y, has been in- 
corporated by George T. S. Foote, A. C. Burrows, P. W. Collins, of Albion, and 
others. Capital stock, $5000. 

THE NORTHERN LIBERTIES RAILWAY COMPANY, Pittsburg. Pa., 
has been formed by William L. Hirsch, William D. Crawford, Edward M. D. 
Quig and others. Capital stock, $10,000. 

THE SHELBY ELECTRIC COMPANY, Shelby, O., has been formed with 
a capital stock of $100,000. The incorporators are W. W.Skiles, C. M. Skiles, 
M. H. Davis, Jonas Feighner and J. C. Fish. 

THE CHATTANOOGA TELEPHONE COMPANY, Chattanooga, Tenn., 
has been incorporated by J. C. Duncan, Xen Wheeler, T. H, Payne, Thomas 
McDermott, D. P. Montague and W. I. Crandall. 

THE MILWAUKEE, RACINE & KENOSHA ELECTRIC RAILWAY 
COMPANY, Madison, Wis., has been organized by George H. Hopper, Edward 
C. Deane and Park Phipps. The capital stock is $250,000, 

THE COLUMBIA & EAU CLAIR ELECTRIC RAILWAY COMPANY, 
Columbia, S. C., has been incorporated with a capital stock of $50,000, The 
promotors are F, H, Hyatt, Charles W. McCreery, and others. 
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THE IRONTON ELECTRIC LIGHT & RAILWAY COMPANY, 
Wayne, Ind., has been incorporated by Ronald T. McDonald, Edward J. Ha- 
thorne and Charles H. Worden, with a capital stock of $200,000. 





TELEGRAPH AND TELEPHONE. 


ADA, O.—A telephone system will be established in this place in the near 
future. 

MOUNT MORIAH, MO.—A telephone line ‘is to be built between this place 
and Cainsville. 

AMBOY, ILL.—Mr. L. D. Pitcher, of Dixon, is seeking the right of way 
through this city for a telephone line which is being built throughout the 
county. 

ELWOOD, IND,—The Kurtz National Telephone Company is seeking a 
franchise for the building and operation of a telephone exchange in this city. 
It is proposed to introduce 200 or 250 instruments. 

ELGIN, ILL.—An ordinance for the purpose of assessing the Chicago Tele- 
phone Company 7 per cent. of its gross receipts was presented before the City 
Council last week. Action on the matter was reserved until the next meeting. 

TORONTO, O.—The Bell Telephone Company has secured the right of way 
for aline between Steubenville and Uhrichsville. The line will be run vza 
Mingo across the county to Cadiz and through Bowerston and New Comers- 
town. 

DIXON, ILL.—The supervisors of this (Lee) county have granted a franchise 
for a telephone system to connect all the cities and villages in this county and 
connect with the Whiteside County system. This will be of great convenience 
to the public. The name of the new company will be the Lee County Tele- 
phone Company. 


ELECTRIC LIGHT AND Power. 


NEWPORT, R. I.—On Aug. 28 the governors of the Newport Casino will 
give a subscription lawn party, and it is proposed to illuminate the grounds 
with from 15,000 to 20,000 electric lights. 

PAWTUCKET, R. I.—The joint special committee recommended to the 
Common Council that the city proceed with the erection of a municipal elec- 
tric light plant, and the Council adopted the committee’s recommendation. 





NASHUA, 1A.—Mr. Charles F. Freehauf has received a franchise from the 
city for an electriolight plant, and is now in the market for a 600-light incan- 
descent generator and a 65-hp engine, also a 75-hp boiler. He will also require 
wire, lamps, poles, etc. 

SALEM, MASS.—The Salem Electric Lighting Company has closed a con- 
tract to furnish the City of Salem with 160 arc lights until Dec. 31, 1898, at 
$140 per light per year, and 600 incandescent lights of 30 candle-power each at 
$22.25 per year per lamp. . 

TACOMA, WASH.—The management of the city’s light department is tak- 
ing the initial steps toward improving the plant. It is proposed to put the 
entire service under the meter system, add another engine, and other new 
equipments will be needed. 

WELLSVILLE, O.—The war between the City Council and the electric 
light company over the new contract is stillon. The Council has refused the 
offer of the company of a compromise, and the town willin eonsequence remain 
in darkness another month. 

SYRACUSE, N, Y.—Eugene Hughes & Co., who have two applications for 
franchises before the Common Conncil, submitted another. This one is for an 
electric light grant and follows in the general line of the applications for tele- 
phone and subway franchises. 

PHILADELPHIA, PA.—The Roman Catholic Cathedral of St. Peter and St. 
Paul in East Logan Square, this city, will be lighted by electricity, 700 electric 
lights being used for the purpose. The most striking feature of the installa- 
tion will be the lighting of the great dome, which is 52 feet in diameter. 
Seventy-two lights will be arranged around the circular cornice. 

ATHENS, MICH.—The Athens Electric Company has accepted the new 
central station plant installed here by Rheubottom & Bond,of Union City, 
Mich., which was recently started with unusually good results. The company 
is very much pleased with the installation. Dynamos were furnished by the 
United Electric Improvement Company, Philadelphia; the transformers by 
the Wagner Electric Manufacturing Company, St. Louis, and copper wire by 
the Phillips Insulated Wire Company, Pawtucket, R. I. 


THE ELECTRIC RAILWAY. 


BUFFALO, N. Y.—Mayor Jewett has vetoed the resolution of the Common 
Council granting a franchise to the Cross Town Street Railway Company. 

WASHINGTON, D. C.—The Capital Traction Company will soon construct 
a six-mile road. The overhead trolley system will be used outside of the 
city. 

WORCESTER, MASS.—AII the stock has been subscribed to the Clinton & 
Worcester Street Railway, and a meeting will be held in the near future for 
the purpose or organization. Applications for franchises will be made in the 
city. 

ELIZABETH, N. J.—The Rahway & Elizabeth Traction Company has 
secured the right of way through a mile of property in Linden and now all that 
is required is the consent of the Board of Freeholders for the use of Rahway 
Avenue. 

BRIDGEWATER, MASS.—The Brockton, Bridgewater & Taunton Street 
Railway Company will locate its power station at Bridgewater, at a place about 
midway of the line, which will be 20 miles long. The company will begin work 
in a month. 

MESSRS. ADAMS & MURPHY, electric railway contractors of Torrington, 
Conn.,have just closed a contract forinstalling a 16-mile three rail system elec- 
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tric road at Middleboro, Mass. 
September. 


Work will be commenced the early part of 


DOVER, N. H.—The Union Street Railway, which connects this city with 
Somersworth, about five miles distant, was sold at auction on Aug. 8 A 
syndicate of Rochester (N. H.) men were the purchasers, and the price paid 
WAS $105,000. 


ROCHESTER, N. Y.—Important changes on various routes are contem- 
plated by the Rochester Railway Company. They will consist principally in 
laying new rails, in accordance with plans formulated by General Manager 
Rusling some time ago. All the new rails to be laid will be 60 feet long and 
will weigh 1,360 pounds. 

PITTSBURG, PA.—A charter was granted to the South Side Railway Com- 
pany, of Beaver County, to build a road from Bridgewater through Rochester 
across the Ohio River and upthat stream to Steubenville, passing through 
Monaca. The incorporators are J. J. Hoffman, T. J. H. Javens, Hartford 
Brown and others, all of Rochester. 


BOSTON, MASS —The West End Street Railway Company willin October 
receive 150 new box cars from the St. Louis Car Company, St. Louis, and the 
Laconia Car Company, Laconia, N. H. These cars willincrease the box car 
equipment of the West End line to 1025. They will be equipped with electric 
heaters of the American Electric Heating Corporation. 


MASON CITY, IA.—A 25-year franchise has been granted for an electric 
street car system at Mason City. A line will also be built from that city to 
Clear Lake, a distance of 10 miles. The company is composed of L. B. Bradley, 
of Des Moines; W. E. Brice and L. A. Ong, of Tampa. It is proposed by them 
to build 1744 miles of trolley street car line, and to putin a first class plant of 
the latest improvement. 


CHICAGO, ILL.—The largest trolley party ever given in this city took place 
on the night of Aug. 19. Five thousand invitations were issued for the event, 
the occasion being the outing of the Royal League, in which 10 lodges partici- 
pated. Sixty cars were required for the transportation of thecrowd. The 

\cars were run in trains of three, and on eachtrain wasa band vf music to en- 
liven the occasion. The trip was made over the Calumet Electric Railway to 
Kensington, where the party held an evening basket picnic and a short enter- 
tainment. 

PHILADELPHIA, ‘PA.—President Widener of the Philadelphia Traction 
Company has announced to the Union Traction Company’s directors that the 
new work on his line and other improvements have been completed at a cost 
of $350,000 less than the original estimate of $4,000,000. As a guarantee that the 
cost would not exceed the latter figure, the directors of the Philadelphia Trac- 
tion Company were required to give their personal bond, the surrender of 
which is now requested. The $35c,o000 balance goes to the credit of the Union 
Traction Company and is a profit to that concern. 


PERSONAL NOTES. 


MR. FRED F. SMITH, secretary and treasurer of the Ferracute Machine 
Company, Bridgeton, N, J., sailed on Aug. 19 on the steamer S¢. /au/, and will 
look up trade in England, France and Germany during his six weeks’ visit. 





MR. B. ABDANK, of Paris, who is prominently connected with the Euro- 
pean interests of the Thomson-Houston and General Electric Companies as 
director and engineer, is at present making a short visit to this country. From 
what he says it appears that electric traction is at present making great and 
rapid progress in France and that American materials and methods are used 
there very largely. 

MR. H. M. LITTELL, who was president and general manager of the At- 
lantic Avenue Railway Company, Brooklyn, until the recent absorption of 
that concern by the Nassau Electric Company. was on Aug. 18 electeda 
director and vice-president ot the Metropolitan Street Railway Company, 
New York. President H. H. Vreeland subsequently appointed Mr. Littell to 
the position of general manager. Mr. Littell is well and favorably known in 
the electrical trade as well as among street railway people. and he is very pop- 
ular withall. He was manager of the Cincinnati Inclined Plane Railway in 1888, 
and resigned that position to accept a similar one with the New Orleans Traction 
Company on July 1, 1893. Mr. Littell isthe president of the American Street 
Railway Association, having been elected to that office at the Montreal con- 
vention last October. Mr, Littell’s many friends will be pleased to learn of 
his good fortune in becoming so prominently identified with what is probably 
the leading street railway company in the United States. 





Trade and Industrial Notes. 








THE WELIVAR MANUFACTURING COMPANY is engaged in the man- 
ufacture of bicycles and has just purchased from the Davis & Egan Machine 
Tool Company its entire equipment of tools, including hub machines, engine 
lathes, milling machines, drill presses, shapers, etc. 

THE DAVIS & EGAN MACHINE TOOL COMPANY, Cincinnati, O., has 
just brought out a new hub machine that will form and drill and cut off 100 
rear hubs inrohours. It now has orders on its books for this machine from 
England, France, Denmark, Sweden, Canada and quite a number in the 
United States, It reports an exceptionally good foreign business in bicycle 
machinery ; 

STORAGE BATTERIES IN FIRE ALARM WORK seem to be displacing 
gravity cells, for during the past two years 10,422 chloride accumulators manu- 
factured by the Electric Storage Battery Company have been installed in that 
service. Forty-seven cities are now equipped with the storage system. The 
Gamewell Fire Alarm & Police Telegraph Company, New York, is installing 
chloride accumulators wherever conditions permit. 

THE AMERICAN STOKER COMPANY, Dayton, O., has recently furnished 
the following stoker equipments: Pennsylvania Railroad Company shops 
Columbus, O., (second order); Davis & Egan Machine Tool Company, Cincin 
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nati, O.; Toledo Brewing & Malting Company, Toledo, O.; Michigan Carbon 
Works, Detroit, Mich., (second order); John C. Roth Packing Company, Cin- 
cinnati, O.; Cleveland City Water Works, Cleveland, O. 


VACATION.—Prof. L. B. Marks, of the Electric Arc Light Company, is tak- 
inga vacation in the Catskills. The company is kept busy filling orders for 
its pioneer 150-hour arclamp. It has just added to its business management 
Mr. J. H. Astruck. Messrs. W. C. Hubbard and W. C. Armstrong are success- 
fully managing the city sales department, while Mr. J. Bijur is superin- 
tendent of the manufacturing department which is at the present time very 
busy. 


ORDER FROM THE CHINESE GOVERNMENT.—The Ferracute Machine 
Company, Bridgeton, N. J., has received an order from the Chinese Govern- 
ment for an outfit of mint machinery for making coins, called copper “cash.” 
It consists of five coining presses, with attachments and dies, the same as fur- 
nished to the United States Mint in Philadelphia, and two of its punching 
presses with feed attachments and dies for cutting the blanks, Also a lot of 
extra dies and some other special machinery, the whole order amounting to 
about $13,000. 


THE CATHOSCOPE.—The Cathoscope Electrical Company, 50 Broadway, 
is now exhibiting its Réntgen-ray apparatus at 1199 Broadway. The apparatus 
is known as the Hamerschlag cathoscope, and is said to be protected by 
patents. It may be operated by current from storage batteries or by means of 
an ordinary electric light current. The apparatus is entirely enclosed in a 
handsome cabinet about 6 feet in height, 2 feet long and 20 inches wide, and 
weighs 165 pounds. Its Réntgen rays are stated to have great penetrative 
power and very excellent results are obtained. 


THE ARMORITE INTERIOR CONDUIT COMPANY is said to be meeting 
with great success with its conduit for interior construction and has effectually 
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introduced a competition inthis field which cannot but be of benefit to elec- 
trical contractors. It supplies an insulated tube armored with an iron pipe in 
precisely the same way as other manufacturers. It is said, however, that its 
interior insulation is very substantial, that it is not brittle, and conforms to the 
shape of the tube however it may be bent. The prices on this tubing of course 
fluctuate, on account of the fluctuations in the price of iron piping. The com- 
pany has just issued anew catalogue and price list, which every contractor 
should send for. The*offices and works are at 478-480 Fort Street West, De- 
troit, Mich. 


FINE PLANT.—The City of Henderson, Ky., has one of the most complete 
and modern municipal lighting plantsinthe ccuntry. The equipment con- 
sists of two 66 x 16 foot boilers, built of Shoenberger steel; one 18 x 42 Bates Cor 
liss engine; three 80-light Wood arc dynamos, built by the Fort Wayne Electric 
Corporation. The boilers were installed by Harry Guenther & Bro., of Owens- 
boro, Ky., who also furnished all trimmings, pumps and a Stilwell-Bierce 
heater and did all the piping throughout the station. The Rice Machinery 
Company was the contractor for the line shafting. The belts were furnished 
by the New York Leather Belting Company. The Electrical Installation 
Company was the general contractor, and Pierce & Richardson, Chicago, 
were the mechanical and electrical engineers. 


Business Ulotices. 


The illustrations in this issue were made by the Photo-Engraving Company, 
67-71 Park Place, New York. 

BATTERY CUT-OUT CHEAP.—Sensitive, reliable, never requires atten- 
tion. Gas lighting much improved by its use. Electric Supply Company, of 15 
Scuth Warren Street, Syracuse, N. Y. 














— Bilustrated Record of Electrical Patents. 





UNITED STATES PATENTS ISSUED AUG. 18, 1806. 
{In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 


565,913) ELECTRIC CAR LIGHTING ; W. J. Morden, Chicago, Ill. App. filed 
Oct. 22 1895. An apparatus for generating electricity from moving trains, 
comprising in combination a trailing traction motor having a pair of wheels 
adapted to travel on the track-rails, a frame in which said wheels are jour- 
naled, said frame being pivotally connected to a vehicle and adapted to 
rock around the wheel-axle, a dynamo mounted on the frame and having a 
revolving armature parallel to the wheel-axle and driven from the motor 
wheels, one member of the gearing being mounted on the axle and another 
member on the armature shaft of the dynamo, and means for conveying 
away the electrical current from the dynamo. 


565,930. CONSTRUCTION OF DYNAMO-ELECTRIC MACHINES; S. H. 
Short, Cleveland, O. App. filed May 4, 1896. The combination with a fixed 
base, having flat side bars arranged on opposite sides thereof and suitably 
secured thereto, of a casting forming the field support and arranged torest 
at the opposite sides thereof upon said flat side bars and means for detach- 
ably securing said casting to said side bars, whereby the said casting may 
be detached from said side bars and slid there along to uncover the arma- 
ture. 


565.931 ARMATURE WINDING; S. H. Short, Cleveland, O. App. filed May 
4, 1896. The combination with a. core, provided with peripheral seats, of 
coils or windings bent to form end and side portions, said side portions ar- 
ranged to be received in said seats and said bends arranged ata radial 
distance from the axis of said armature substantially corresponding 
to the radial distance from said axis of the side portions of 
said coils. 


565,933: SIGNALLING APPARATUS; A. P. Smith, Springfield, Mass. App. 
filed March 10, 1896. In a railway electrical signaling system, a line con- 
ductor or trolley wire and two sets of signaling apparatus, each apparatus 
comprising two signals, a contact piece in electrical connection with one 
signal and a movable piece having connection with the line-wire, a second 
movable piece connected with the other signal and a second contact-piece 
with which it engages, a device adapted to be actuated by the passing car 
and operating to close the first contacts and to separate the second con- 
tacts; together with conductors for connecting all the signals of both sets, 
and conductors electrically connecting the said second-named stationary 
contacts of both the sets. 


565.937: ELECTRIC BRAKE; Elmer A. Sperry, Cleveland, O., assignor to 
the General Electric Company of New York. App. filed Feb. 16, 1895. In 
an electric brake, the combination of an energizing magnet, a friction disc 
engaging therewith, lugs cast on the back of the disc loosely encircling the 
spokes of the wheel, and a soft metal filler between the lugs and the 
spokes. 

565,939 CONTROLLER FOR ELECTRIC RAILWAY CARS; Elmer A. 
Sperry, Cleveland, O., assignor to the General Electric Company of New 
York. App. filed April 23, 1896. Ina controller, the combination with an 
automatic circuit-breaker having a spring-actuated switch-arm, of an op- 
erating lever having a finger adapted to close the switch-arm, when the 
lever is moved to release the brakes, 

565,944. INSULATOR SUPPORT ; C. P. Toward, Putnam, Conn, App. filed 
April 13, 1896. In an insulator support, a curved insulator stem interiorly 
screw-threaded at the base and provided with leaves, in combination 
with a headed bolt. 

565,965. e TELEPHONE REGISTERING DEVICE; J. Curran, San Francisco, 
Cal. App. filed July 1, 1895. Ina telephone system, the combination witha 
receiver of a hinged switch lever therefor, a contact, a second yielding con- 
tact arranged in the path of the lever, a recording device, a magnet there- 





for, a circuit between the magnet and the contacts, and a switch in the cir- 
cuit arranged to normally break the circuit. 


565,968. TELEPHONE SYSTEM ; G. F. Durant and W. W. Dean, St. Louis, 
Mo., and W. A. Childs, New York, N. Y. App. filed April 10, 1896. A tele- 
phone trunking system comprising trunk lines, appliances connecting sub- 
scribers thereto, signaling devices at the sending end of said trunk-wires, 
a circuit and source of electrical energy for said signaling devices, which 
circuit is controlled by the appliances in connecting subscribers to and 
disconnecting them from said trunk-wires, a circuit leading from the send- 
ing office to the receiving office, a magnet in the first mentioned circuit gov- 
erning the second mentioned circuit, anda signaling device at the receiv- 
ing office controlled by said circuit. 

565,971. ELECTRIC ARC LAMP; H. J. Fisher, London, England. App. 
filed Feb. 26, 1896. In an electric arc lamp, the combination with the rack 
carrying the movable carbon, of a rocking lever mounted upon a pivot, 
and having a weighted end; resistance device connected with said weighted 
end, and acting to raise and lower the same, a gear wheel mounted on the 
pivot of the rocking lever, and engaging the rack, a train of gearing ex- 
tending toward the opposite end of the rocking lever and terminating in a 
brake wheel, a brake shoe arranged to bear against the brake wheel, and the 
resistance device connected with the brake-shoe. 





565,931.-—ARMATURE WINDING, 


565,985 UNDERGROUND TROLLEY SYSTEM; J. Hoffman, Schenec- 
tady, N. Y. App. filed Sept. 20, 1895. The combination of a stationary 
insulated, electric feed wire, stationary insulated mercury cups spaced 
along said feed wire and provided with metallic plugs which permanently 
connect, electrically, the mercury contained in said cups with the feed_ 
wire, an insulated sectional contact rail and magnetically-actuated movable 
contact devices, connecting the mercury in the cups with the rail. 


565,991. HAIR CURLING-IRON; E. B. Jacobson, Boston, Mass. App. filed 
March 12, 1895. An improvement in electric curling-irons and mode of con- 
necting the same, comprising an electric lamp and bracket, the latter being 
provided with a socket or opening leading to the interior of the bracket 
electric wires within the bracket and connecting with the source of elec 
tricity, one of said wires being broken, a spring connection whereby said 
break is bridged, and a curling-iron provided with electric wires which are 
connected with insulated plates, 
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566,011, LIGHTNING ARRESTER; E. G. P. Oelschlager, Charlottenburg, 


and K. O. F. Schrottke, Berlin, Germany. App, filed April 17, 1896. The 
method of extinguishing an arc formed between discharge terminals, 
which consists in conducting the current to and from the path of an arc 
formed therebetween, approximately at right angles to said arc, and 
thereby subject the arc to electrodynamic influence, tending to disrupt 
the same. 
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566,193.—EXTENSION ELEecTric-LAMP HOLDER. 


566,022. TELEPHONE; C. A. E. Ruebel, St. Louis, Mo. App. filed July 25, 1895, 


In a microphone-transmitter, a suitable diaphragm connected to one ter- 
minal of a primary circuit, and a series of circumferentially-grooved rods 
of suitable conductive material with which said diaphragm makes vari- 
able contact, connected with the other terminal thereof. 


566,035. CONTACT DEVICE FOR CONDUIT ELECTRIC RAILWAYS; M. 


Stobrawa, Dresden, Germany. App. filed April 10, 1896. In a contact de- 
vice for conduit electric railways, the cOmbination with an arm or lever 
pivotally mounted upon the vehicle and adapted to enter the slot provided 
in the conduit, of a contact or shoe carried upon said pivoted lever adapted 
to electrically engage the current-supplying conductor within the conduit, 
and a rod connected with the said contact or shoe, the movement of which 
is adapted to actuate the same into engagement with the supply-con- 
ductor, or move said contact into position for removal from the conduit. 


566,045. INSULATOR FOR ELECTRICAL PURPOSES; A. J. P. Whitaker 


and F. G. Treharne, Llanishen, England. App. filed Sept. 3, 1895. The com 
bination in an insulator, of a metallic shell, a non-conducting coating or 
enamel thereon, a carrying-spindle, and a cement of insulating material 
within the said shell, and serving to secure the same to the carrying- 
spindle. 


566,064. INSULATION PROTECTOR; G. B. Damon, Lowell, Mass. App, 


filed July 8, 1896. A device for protecting the insulating covering of insu- 
lated electric wires, consisting of two shells of thin, flexible metal, one of 
which is pierced with four or more slots and the other of which has corres- 
ponding ears adapted to pass through said slots, when the two parts are 
adjusted around the insulated wire, and then bert over and back to hold 
the device in place and together. 


566,076. METHOD OF CHANGING FREQUENCY OF PERIODIC CUR- 


RENTS; L. Gutmann, Chicago, Ill. App. filed Oct. 22, 1894. The method 
of altering the frequency of a periodic current and maintaining rotation of 
the movable element of the rotary transformer, which consists in creating 
a magnetic field by means of said current and rotating harmoniously in 
said field a number of conductors or coils so as to pass the poles of said 
field at a rate greater or less than, but not coincident with the rate of the 
periodic current, passing a portion of the current from the coilsthrough an 
external circuit and passing the remainder of the current through coils oc- 
cupying different positions in the magnetic field to maintain rotation. 


66,103. ELECTRIC DENTAL APPARATUS; H. F. Waite, New York, N. Y. 


App. filed April 16, 1896. A rheostat comprising a resistance medium, a 
movable standard for adjusting the arm, a worm-wheel onthe standard, 
and a shaft having a wormto engage the standard, the shaft being pro- 
vided with means for holding the worm out of engagement with thé worm- 
wheel and including it in engagement when desired. 


566,120. ELECTRIC GENERATOR OR MOTOR; C, E. F. Ahlm, Cleveland, 


O. App. filed May 16, 1896. The combination in an electric generator or 
motor of a surrounding frame adapted to carry and support all the work- 
ing parts of said machine, with a base or saddle adapted to fit upon and be 
secured to any side of said frame and to the surface upon or against which 
the motor is to be supported. 


566,16%. TROLLEY WHEEL; M. C. Furstenau, Detroit, Mich. App. filed Feb. 


24, 1896. The combination with a trolley wheel having stub axles project- 
ing from the opposite sides thereof, of a supporting form or bifurcated arm 
having apertures formed in its opposite bifurcations and entering slots 
adapted to admit the stub-axles into said apertures, and bushings adapted 
to be secured in said aperture forming the journal bearings for said stub- 


axles. 
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566,193. EXTENSION ELECTRIC-LAMP HOLDER; E. C. Kuenneth, G. 


Schreier and C. Kuenneth, Mount Olive, Ill. App. filed Jan. 21, 1896. An 
extension holder for electric lamps, comprising a series of telescopic tubes, 
fillits between adjacent tubes andannular springs on certain of the tubes: 
the spring of one tube being in frictional engagement with a surrounding 
tube. 


566,231. ELECTRODE FOR ELECTRICAL APPARATUS; W. Schafer and 


A. Heineman, Berlin, Germany. App. filed Oct. 8, 1894. Ina process for pro- 
ducing an active material for electrodes for storage batteries, subjecting a 
lead glycerate to theaction of anelectric current in presence of an acid 
containing a permanganate of a metal of the alkalies. 


566,235. WATER-ALARM FOR TANKS OR BOILERS; G. V. Sheffield, New 


York, N. Y. App. filed April 10, 1896. A high and low water-alarm com- 
prising a float ina tank, a swinging circuit-closer supported by said float, 
high-water contact fingers, low-water contact fingers arranged above and 
in line with the high-water contact fingers, the high-water contact fingers 
and the low-water contact fingers being secured together on a base, and 
the said low-water contact fingers being so arranged that the circuit- 
closer may be swung laterally to break the connection through the high- 
water contact fingers, and an electric circuit engaging with the contact 
fingers, and comprising an alarm. 


566.2375 TROLLEY POLE FOR ELECTRIC CARS; S.H. Short, Cleveland, 


O. App. filed Feb. 17, 1896. Inan electric railway the combination with a 
track, a supply conductor suspended above the track, and an electric car, 
of a flexible or elastic trolley pole attached to the roof of the car, devices 
for regulating the tension of said pole, and a contact device carried by said 
pole, 


566,252. TROLLEY FOR ELECTRIC RAILWAY CARS ; John Van Hoogs- 


trate, Chicago, Ill., assignor of one half to Albert Wahl, same place. App. 
filed March 31, 1896. A trolley-pole, comprising a main portion, an upper 
flexible portion carrying the trolley wheel, a controlling rope, having one 
end secured to the trolley pole and the other tothe car body, and supple- 
mental means on the trolley-pole for grasping the controlling rope to pre- 
vent upward rising of the pole when overhead pressure is removed, or the 
trolley released from the wire. 


566,283. AUTOMATIC SIGNAL LAMP FOR ELECTRIC RAILWAYS; D. 


O. Beckwith, St. Louis, Mo. App. filed April 29, 1895. In combination with 
a trolley wire,a contact connector, a magnet-coil located upon said con- 
tact-connector, a contact plate hinged to said contact-connector, a verti- 
cally moving plate for operating the contact-plate, a contact-disconnector 
located upon the trolley wire, a vertically-moving plate and block operat- 
ing within said contact-disconnectcr, a series of lamps located between the 
contact-connector and contact-disconnector, and suitable wire-conductors 
leading from the contact-connector to the contact-disconnector, lamps and 
ground. 


566,285. ELECTRIC INCANDESCENT LAMP; F. M. F. Cazin, Hoboken, 


N. J. App. filed July 24, 1893. An electric incandescent lamp consisting of 
a solid base of non-conducting material formed at its back intoa tube 
adapted to enclose and insulate the leading in wires and to fit a suitable 
lamp-socket and make connections thereby with the main electric circuit, 
the said base having on its face and integral therewith a linear film or 
mass of incandescing material and being a white non-transparent solid 
adapted to become incandescent under the influence of heat, and the said 
film or mass being so connected with the base as to form a unit therewith 
and being surrounded on its exposed side by a vacuum. 





566,235.—WATER-ALARM FOR TANKS OR BOILERS. 


566,287, COMBINED GUARD AND STAND FOR INCANDESCENT ELEC- 


TRIC LAMPS; E. Gahlau, Detroit, Mich, App. filed Dec. 27, 1895. A com- 
bined guard and stand for incandescent electric lamps, consisting of a 
series of supports, a ring to which the upper extremities of said supports 
are attached, a second ring attached to said supports between the first said 
ring and their lower extremities, two upstanding loop-shaped arms pivot- 
ally connected with the first said ring, and means for clamping the upper 
extremities of said arms to the neck of a lamp, 


